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(54) OPTICAL RECORDING METHOD AND OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording method using the pulse dividing method such 
that the satisfied recording of the mark length 
modulation is performable. 

SOLUTION: In the case the mark length modulated 
information is recorded on a recording medium by the 
plural recording mark lengths, (i) the time-wise length nT 
of the recording mark is divided in order of r|1T, a1T, p 

1T, a2T f J32T aiT, piT,..., amT r pmT, ti2T, and the 

arrangement is made so that the irradiation of the 
recording light having the recording power Pwi is made 
thereon in the time of piT (1<i<m), and the irradiation of 
the recording light having the bias power Pbi such as 
PbKPwi and Pbi<Pwi+1 is made in the time of piT (1<i< 
m), then (ii) in accordance with n of the time-wise length 
nT of the recording mark, m p ai, pi, T}1, r|2, Pwi, Pbi are 
made variable, and for the time-wise length of at least 
one recording mark, the above pulse divided number m is 
settled >2, and also expression n/m>1 .25 is satisfied for 
the time-wise lengths of all recording marks. 
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U ffl^OiB^l/Xfi^a. T (l^i^m) fcU 
m^OfSB/^XKp, T (l£i£m) fcSflflBO* 
7^</U^EIB3^(ffiW*. ESOBoi T ( 1 £ i £■ 
m) Kti^Ttt* IBa/<7-PwOffiS3tt*!a»U 0 
. T (l^iSm) fcSBtlBfcfc^Ttt* Pb<Pwt 
&3/W77^7-P b©f2gft£,Wt5 0 COR, 
v-*fi*tttHLfcl*fc, IE5l£nTV-**Mfe>n5 
la. +Z/J. Un.t>)6£=fr|v£< LTfc<fc 
<, Ia< + 10, =n-T) (tj«0. 0^tjS2. 0 

[00 13]Of0, «E*8«ICfc^Ttt, n TV-^ 

frS-8fck*SL5l^fcmfll (m=n-k, fcfcbk 
tt 1 Sfcti 2) fC#£J 2 8 2 6 6 1 ^4MB 

WE** 9) U SESMl>*®#*Jam*-£S»1*5 

©iSft'WaaaiSS* r n — k ^»Jj 

[0 0 14] 

WiSSHbK <fc 0 ±IES^^ a y * J1JH T ttS < * So 
(l) K»*Stt£fbLKS£»*±tfS*£- 

[0 0 15] (2) E-MSa**±tfr-^lE3IU-h 
IHifRltlCD^DVDOiafgjilS^HT'fe, *n»^ 

flrPttlfijSOWl. 2-1. 4m/s) 
ny*JB»!'n4 2 3 1 10tejfT*«2 
3. lt/#i:M^<§§o I^D<DVD^T 
ttlfiS (3. 5m/s) T?»P^a-y^JH)(BTtt3 
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8. 2+7#T*&£*\ 2teilT'fil9. 1 

[00 16] ±12 UK (2) *6iJrt»*J:^t, «fc 

D VDit^TttPli'n y ^Sffi T ^fitfcfi < & 
5 0 CftlC#t\ Eft/WXKHa. T^7^;U7.E 
Mj8. TfejS<4*«iSilc*S. c©£#WT<DJ:?& 

^ ±# d •f'jiS £ tt n»{g 2 ~ 3 / 
mfflz&mtrzrcib. WAtf/w**** 1 5 

Alfa Aiws^^offlKOiEa^scoata-ett*^ 
-L^nai/^T'feSo 

(p^Sb) ^-7/^1/xek/s. inm^t. tmrnmc 

/<;l/XEIB*SttT«/^Stt.^*>6-f*7/<7l'Xaffi 

30 v^nB^ss. copgiifiv— 

[0 0 17] CORHjA«, ffiSft«t(**ffll»cRI«t- 

5o ^fT©li^fb«E»tiii«, S B B B««ogl5^^*feS 

Km • MiiVmt ui»Ko»»*»w«ifc'r *. * 

■9*— *HRS# *©*/|N»»%»»*-frfc«K: d ti*fi 

ft-T S C £ £ «fc t) IffaSY- * £ J£$-f 5 o 

[0 0 l 8] 0Ufi\ 03 (a) £^-TJ;-5£*7^;l/ 

40 T% fi^v-^ m^£CD7t-^y bVE F M^H 

03 (b) lc^-T«t5lc, SWSAHIBo^l&Kv 
-t&BfRZn, RIB (c) ic^-r<t?asAf£S4& 
jg*«ii?n5o cm, fi^v-^T'«<mcv-^£ 

B|£f|^{bLTL$ofc:46TfeSo ilOM[q]«. Eii 

g(±fgT-rSfcJ6T*feSo 
50 [ 0 0 1 9 ] m t » SiigUfbtf 13: i: A HMS-P * 5 S H 
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03 (d) fcaVTiSfc, tsLZWWXo1t&&Ky 
HE (e) £*-t£?ftSA,£?i£& 

CO 0 2 0] v-^«±ft:tai![0*7^^^Eia*» 
tt«*T* aiElcfitflLfti/^telctt, SS©S£c*ifc 10 
nH3 (b) Rtf (d) V-*©HCfrT?f 

madam l < a d , a#ft#a«<D«v- h 

[00 2 1] LfrU BffiSCiStC&gggfbf'iifiiffc© 

fci6fc»»^ny*|BI!T3bi«»<ftoT^<k, t£*£> 

fcf, fiS<fcS0«*I!:J>>**h-r-i' CD 
-RWTBMWWM: 4 T©V-*£g£5fe©n-k#SJ;6 
S (fc«U k=l) T?jE»-T5»^, #IUtv-^0 

[00 2 2] 
[»1 0] 

at T, Pi T\ a 2 T\ /3* T, a 3 T\ 0 3 T 

(b) tt»»a[o«^?a&5^ ^rnto. t\ a* 

T\ a, TK:J:*3£<D*HBjigfc0i T\ 0 2 1\ 0 

[0 0 2 3] ffilS«©#&fcttB4 (a) t^-fi^t 
/J, T, 02 T-p©?&#ll#H#-f-#fc:fe5fci&, 

fc^flHLT/Jv£< 04 (b) ©±3lCa 

TT'#s^ns 0 igafMas««K:«fcn5i^H^ ffi 

^3i<DT, + T2 + T, tit'CTifirtSaSCTi + Ts + 

T 6 Ttt-f*otft<ft*fc&. SISft{bWBJ:») J «»-r< 

5 s b t e ftsas(*ifio-&&tt*aK/*sso«^ 6^ 

emti^t^. ct-p, ttfta2:ttffiix.tf 1 ofgia* 
at cr=2 3. , sffiatfii ofemu 

±ss*m3o 50 
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[0 0 2 4] ±K0«fc3K» fiSftaMKIfcfc^m 
K**<b*?K«ftOfc«)fc»P*a T #fi< ft 

<s ftv-^o«ti*weawa»<iHft<ft*i:v>5S9Sai 
aiaiBtfiBsr*. ft*, »«i«fc#ftKv-4r** 

fcsWibv^ft*, efifbL^-riHsiRicftSo bps, s 

T, *7^;l/^KlilI*J:»)lS<i:oT?9flWi****<. 
* 5 c 4: # astc ft § K fe fc> & f , ft HiilBfK «2* 
fc*7/<;!/XKnKMfi<ftoTL*-5. 

[0025] m£imsw*te&ito)it*>K* u— >f- 

Onnu HPftNA = 0. 5 0 <0 U— If— *»* 4 0 0 
nm, HPSNAO. 6 5WBELfc»fcfc:tt, 

HJ*tf«ftca*ft»w»»»tt»»*n*'«"<fto 

[0 0 2 6] «BBtt±BIHI»S«ittr4fcftKftS 

a» ftiaabWi x. 5 j: 5 ft^iBis^a t e t fejt 

[0 0 2 7] 

TZ5nsttTTM. ntt2&±<D&im.V3D 
%o ) > EilT-^0»|WW*nT*, 
[0 0 2 8] 

[»1 1] r)i T. a. T, 0. T, a* T\ j3 2 T, 
• • a. T, jS. T, • • a. 1\ 0. T, tj 

2 T 

(m{i/^l/7^fJ|gtT-S5o Z< (a. +J3i ) +tj. 
+ T)2 =nt'$5o a, (l^i^m) »i0«fct)*#^ 
*ft"PSt). 0. (1 ^ i ^m-1) BO<t07v^V^ 

U a, T (l^i^tn) <D^rttC*l/>Tttf3®^7 
-Pw, <D8^3t*Sa«b, 0. T (l^i^m-1) 
(Dftmfofc&^Tlt, Pbi <Pw,AOPbi <Pw 
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;ia#»JRm*2ja±.i:U AO, £T<Df2@V-*<D 
BfHWfi^KOVTn/m^l. 2 5*?gffct£ 

[0 0 2 9] $fc, *«W09l©aitt, ±E«E»* 
SKffiV^fflS{tS!3tlBS«t*t?*oT, M> Ge 
, (Sb, Te„ ),-,-, (TzfcU O^z^O. 

1, 0<y^0. 3, 0. 8^x 0 Mti, In, Ga, 
Si, Sn, Pb, Pd, Pt, Zn, Au, Ag, Z 10 
r, Hf, V, Nb, Ta, Cr, Co, Mo, Mn, 
B i, 0, N, Sfrt>miftlZ'P%<tt>-M) frZK 

[0 0 3 0] 

c £ K J: o T, 3ttEa^O)fcBS«»^ft^lll* U 
— <f-/<;l/*©f£8Mfc»LT+#fi< £3<l£, 20 

Tfc&Sf&v-^ fif EStffrft A 3 o 
[003 1] SESv-*<DB$Wtoftfi£* 
nTi:Lfci:# (Tiil^D7^li^5 2 5ns 
WTT?J6*. n{±2«±©gM^T'^^o ) , KSEfiv 

[0 0 3 2] 

[|fcl 2] i), T, a, T, 0. T, a* T, 0 2 T, 

• • •, d! T, 0, T, • • •, a. T, 0. T, i] 30 

» T 

(mtt/W^WSTffcSo Z. (o. +p. ) 
+ =nT'S5. a. (1 ^ i <m) lt0£*)±Z^ 
n&T*&*), p< (1^ 1 £m-l) li0£?)±%^n 
WiX'tb*). /?. tt0W±<D£»T?3>5. i?. Rtfij 

8 (±, *ft**i»*-2«±. ^L<iio«L sfc 

ii# 2 WT»S b< tt l fitTOHa-PifeSo ) 
fJL, a. T (1^1 <m) (DmfSP^lcis^X IttlB^ 
7-Pw. U 13. T (l£i£m) <D 

^BBrttfeVTti, Pb. <Pw. *OP b. <Pw 40 
... 45/W7^7-Pb. ©S«3t*Ba»U y >ft 

;U*#iJSm£ 2 W±i:U fro, £T<JDKSv-*<0 
B*IHWfi*K:oi^Tn/m£l. 2 5 fc-fS. 
[0 0 3 3] -T^to-e, fi£*©n-kiMiJ^rSlCJ:ntf 
^;l/*#SJ!&m*n-kffll (k(4lSfett2) i:Lfc 

^Tt±±E/^X^SJS[m*2W±i:T5o fc«U £ 
fLfeiTOnTv-ir (nTftfclSHWSSfcfc-rs 50 
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v-^ 0 fc^LTttSJP^Py^m ntt2JW±4>£' 
t <DfflMMZ o tfgStf:*;t<^fcJ&, S»/<7— P w© 

ciaat* i /^x^w77/<7-p bvimytz i 

[0 0 3 4] *»8£fe^Ttt» ^TOfBSv-^cDBf 
MWft^fe-O^Tn/mS 1. 2 5£t£ 0 &£t). , 
T), fcftfcOfc-fSiu Z, (a. + 0, ) /m = n/ 
mf$5A'^ n/mtt (a. +fii ) WSWfcfi* 
£*fj£-f3{lT&>), (n/m) Ta»ll^/WOfl^ 

[00 3 5] n - k #9J735£T'«m= n-kT'S 

oT, kttl$fctt2fcBJ&£ft"CV«J&»6» n/m= 
n/ (n-1) Xtin/m=n/ Cn-2) ^feSo C 

fi^rn„, Tt1"5i:n«, £:i3l/'>Tn/m{±S>hi:& 

fi<«S-V-^T*«feMl/^5, a. T, p. Ttt«fi 

[0 0 3 6]M*J£, EFM^H?ttn = 3~l 
1, k = 2T?S«^6 

( n« /m) =11/(1 1-2) =1. 22, 

E F U+mfflttT'tt n = 3 ~ 1 4 , k = 2T& 

(n- /m) =14/(1 4-2) =1. 16, 
(1, 7) -R L L-NR Z I EHT'fct n = 2 ~8, k 
= 1 #©T* 

(n- /m) =8/ (8-1) =1. 14 

[0 0 3 7] ±!Efr69i&*»ftJ:3fcx Saffin/m 
ttl. 2 2, 1. 16, 1. 1 4§ST'g5 0 If^D 

* tfcl/^T^* J; WX^iSJIO&tf 2 5 t/g>^ »3 , 

B. TOfWl2. 5^-y#*?Si:^5o iinti'> 

■fnfrtfi 2. 5-fy»*»t4*ci:*^t. 

K, ^n>y^^S8T!b^2 Oi-smJCFtftZt, a. 
T t L < tt |S . T Ot/^T tlA>*^ < SoTLJ 

[0 0 3 8] ftfe, ±EOKWfcfeV^Tiftl*^<0a 

«LT^«A>P), ^f»tt») a. TfeL<«jS 1 T<D^Tn 

-k^-SJ^ST-fiZ (a. +/S, ) t±^5>-fLfe n tm 
L<*<, n-Tj (tj = 0~2) t^oTV^Tt^t/^ 
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[0 0 3 9] *5zw<Dmzm?5mas^Tii, 

Tn/m^l. 2 5^!ifc-r<t5tm^^-r^o 

a. T£/3, T©SS£+#fc&©£T*= fll* 

fctfT?**. 10 
[0 0 4 0] wcv-irtffi^taiMHlKisv 
-^»*ws* j f»"ri>fc«>» jfSK an* rawfis 7 t 

6TWTOSv-^K-DC^Tfen/m«l. 5JM± 
&-r«0tfff$U\i «fc9#£L<tin/mttl. 8« 

n/mttiMUWFfcU #fc3ttT 

[00 4 1] #«E©ftKa£i£ti!Sip*n.y *J3»1T 
tfJSVS eSWKftfc* < > 2 5ns WT, *S L < f± 2 20 
0nsWT» S6E»$L<ttl 5 n sWTfc-r*,, 

51*0. lnstt±,»$l/<ttlnsfiU:. «5Eff 
$L<li3n sJJUifcfi. ^ny^HJHTtf/J^VB 
if, n/mO*/JMB**t<-rSOAW$t^o 
[0 0 4 2] *^tJs«--5ESv-^i:«, i§#, E 

mho zvnmm-?-* tLrmmztiZa n/m 

>1. 2 5*88£-r*, fi£*0n-k#SJ2F5£<D2T\ 

3 TRtf4 TV-^S4|i0j!ffllC^TO6f§b 30 

u/na) iofegtnr^*^ cnc,cDtia«v- 

IHIifco. 2 U/NA) J: Dfc/h* L 
l\, 40 
[0 0 4 3] ^fg^CfctAT, a u Pi, J) i n J):, P 

^Icfe^TIi, !B^^;l/XESoi T (l<i<m) <D 
^ffleitf^^^^XKIBp. T(lSiSm-l) 
fcfc 3 -JVIWU:, 1ft5^-7#W±, * 
£lc 1 0t/#W±i:-r5<DAWt§^jI^14^6l 
fi-r««i*T?»SU^ i»)»fL<lt fS*»a, T 
(lSi Sm) feilfpi T (1 ^ i <m- 1) £3^ 

/ »w±, itcsty »w±, z a c i o -fj mj± £ 50 
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(1 ^ i <m) Rtf/J, T (l£i£m) <D5 0%JWT 
[0 0 4 4] *^tfel>Tt±, jS. £0 tLXm&<D 

S®&±£?Zo KM/WxetiBai T ( 1 < I ^m) 

#3-*vfMa±, #^5^-y#«±^nif, ca^oii 

5 ±ff 9 /i£ Ttf ») © ISMtt 3 *> © ©» E8> < 7 - 

p w, *±tf 3 c t •cEaK&&ttm&3iZA'#-*to 
fin?**. 

[0 0 4 5] -^7^;l/7.EK/3i T (l^iSm- 

i) *>3*/»«_l #K5^-y#w±*nif, /W7 

XA7-Pb£ff£)fr<7-P rtmUA. &3VHih 

t#5fc46C«, £T©SE8 ,i e-*©8#|HW4«£fc:'^T 
Z< (o. ) ttO. 6n«tt)t>/hS<"rS.-<#K:0. 5 
niDM^<tSO)!C»$U\ «*:»)#£ L<liZ. 
(a, ) (40. 4n«T«i:-r* 0 *Ht>*>. E39t/WX 
EIHO«ftZi (a. T) *Zi (0. T)J:95S<L 
T, §v-^F*3T-*7/Vl/XEM^«<%*<fc-5t-r 
*o L < i = 2 ~m- 1 €iTO i lc*f L 

To, T^p t TtU 4>&< £t>2mg&L&<Dsd&rt 

[0 0 4 6] *5K8O85«^at4B0^T, a, ( 1 £ i 
^m) &tf jS. ( 1 ^ i Sm- 1 ) ©fflti, 
EBIa.T (l^iSm) ^^7/^;l/XEF^p. T (1< 

na#o. oiw±, #3:L<&o. o5Jia:-e*o» 

iiWSWT, »Sb<tt3WTTf*So 0, (1 

^i<m-l) tOVTli, fe$t)(C/|N*^i:?&ai^ 
#^+#£&*C L<«0. 5J^±, 

[0 0 4 7] Sfc, ratWc, ^-^SWSI©«ttJc:*#4 
»»«#itS«ao*7/Vl/XEI»fl. TlCOV^Tfe, 

< (4 2. 5, #C2trFT?a&*o ft^^WEFIa, T 
(») a. T (2^1<m-l) CI 
V\ (a. +0. ) T (fcfct2Si^m 
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-1) tfctt (a i +£,-. ) T (fc£b2^i£m- 
1) fi, 1. 51\ 2TX142. 5Tfcf*Otf»$L 

*^tfe^Tl±, *7/WXKnfl0. T (1 ^ i 
<m-l) fcjS»**ia»fc0'<7-Pb.H:, WM^ 

;i/^EMa. Tstfo.. TwaarrsefiBtcw-p 

•Sfcfetcti, £T©ffigv-*©8flfflWSSK:o^TP 
b, <Pw, £t&<DtNft&Llt\ J;D!fSL<ttPb 
. /Pwi <0. 5T'St), S&tC#£L<fiPb. / 
Pw. <0. 2 $fcs /W7^7-PbttS 10 

CO 0 4 8] (*e©-r* 3€>fS®v-*©lf||186<|fi2k:*f . 
LT* iCfSUTPb. RQF/XttPw, £:bTg&3 

gA7-Pw, StfPw. ffHKOSfil-'VI/XKIffla 
. T (2< i £m-l) K»tt«gaa^7-Pw. fcg 

»/<;l/XEMai T (2^i^m-l) £431*3328^ 
7-Pwi tt, T*t5fclt£THi;/WHl£f 5© 

^;l/XKSP. T (1 < 1 <m- 1 ) K&fZtW77. 
^7-Pb. t"OVTfera«t, fffcS&tffti/^SOT' 
f?S^tt±Tm^<7-*frS0A^?S Ll\ 
*5n*WrS'J>ft< 20<DS^-^<DK1?, H 
b UcftbTg&SPw, Rtf/XI4Pb. OfflfcUT 
fc<fcl/\, 30 
[0 0 4 9] *»Wl«:43^Ttt. 35fiv-^3&^Lft 
^v-*Hfc if<D£ 5 &/<7-<Zttt*SSirt-3 
nftl^tf, #£L<ttPb. <Pe<Pw, £5^7- 

-P e l3.%mffi&-?-?*ffi£-?ZTctb<om&W-£ 
T5„ (n- (rj. ) ) TKMlCtt, 

/W7^7-Pb, J^±, }8*><7-P eWTOft* 

*\ ^s^7-p e traufc-rnHf, 

7X^7- P b©ft*JHIf*-*»*, ftSKoeS'WX 
EP^at TKftfrb-Z7W7X^7-P b©3fc*IM*f 
Sett**©-?, fflTTzmr?~!?frt><»£m<Q% 

CO 0 5 0] iai8/W-PwRt>VW77.^7-Pb > $ 
K<bOKK*eci b*f < * Sfc«><D#iBK&Bft/<7 50 
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«{*T?tt» PwttPe«fc9fe**<, +a'J-jS©Sft. 

co o 5 1 ] mmmmms. isaftn: ±*K«*fT 
ni/>ja*fT#fi-rsfcJ6©^7-T*feSo *fi»UE 

ft. ISHfttgi ic i o t*- ^-7^ h Zfi r> m^ic 
14, P e t4fBi8B£'>& < &)g B B B {kSgW±£#S-li: 
b&S^-T'&i)., 

CO 0 5 2] ftM^WMEfiW©^*^ 
*) ESfcfr 3 h 7 >7.«{*T*«, P wttGSUI£ft 
ft:£*fc»K JSBStffcO, !R»**fcDx #8?bfc 

-T*4&3 0 «M**E«*tt©«llCJ:oT, tes^7 
- P w&ttV W 7 X^7 - P b©»4g& 5 1>\ m*. MM 

-lOOmWIg, /W77,^7-Pbt±0. 01-1 

CO 0 5 3] t,vfn0JIf**<£fflLfc*£Tt>, 3SS^< 
7- P wliaBSWK:^5^<03t¥«S{t*Rfi-rsii: 

■*U P b {4'>4 < t felS^^7- P w <fc *) {g 

UvW-TfeSo a#t±, £»*7-PwRtf?fi£><7 
-P e «t «3 feffi< , ESWfc4A,&Wlfl®fl:*BI«L 

CO 0 5 4] fiLhRflLfc«fc34J!!»S!flDrajlfcl:, 
^-7^;^t<fc§IBSB©^^tgaf6co^Y h7>X 

co o 5 5] *»w©'^^^tWK kumftmos^ 

Tit, /^xaiV-^OSBSfiin TOnOSftS 
^4 < fcfe 2O0fBfiJv-^tCOI/>T, 

— tf5 0 m%ffl— \iCLfcOTLT\ a, ( 1 ^ i < 
m) , ( 1 ^ i ^m) , i)i , i|i , Pwi ( 1 ^ 
iSm) MPb, (l^i^m) <0'>5<ttlo5: 

5o 



(11) 

19 

[0 0 5 6] ftWmmltn<Dm<D±'b£immmcti.A, 

(^«|J73^J 1 ) 0>R«\ 3 Tfr £ 1 1 TSW7-^ 
£^tt5E FM^73ST% n = 3tCi3l,>Tam= 1 t 
U n^4 (4, 5, 6, 7, 8, 9, 1 0, 1 1) 
fc^Tm^ii^-fo IP'S, n = 3, 4, 5, 6, 7, 
8, 9, 10, 1 ncWLTJltm= 1 , 2, 2, 3, 
4, 5, 6, 7, SOcfc^CftSJ-f 3, 10 

[O'O 5 7] .C<0fc*n= 1 lt6^Tn/ma«/R 
1. 3 8T*&9, n = 3JCfet/^Tn/m{iS^:T*3T** 

•So 

0MW££0y 2 ) W U < E F MWKti&V. n = 3 , 
4, 5, 6, 7, 8, 9, 1 0, 1 1C#LT, MSlCm 
= K 2, 2, 3, 4, 5, 6, 6, 6 <D £ 5 lC#flJ-f 

[0 0 5 8] C0fc*n = 9£j3^Tn/mtt*/M? 
1. 5, n = 3 tfe^t n/mt±I^t'3 t'$5c 

(^fJ^iSea 3 ) IQ U < E F MSW^STf , n = 3 , 20 
4, 5, 6, 7, 8, 9, 1 0, 1 Nfcm 
= K 2, 2, 3, 3, 4, 5, 5, 5 <0 J: 9 |C$M* 1* 
-5c 

[0 0 5 9] C©fc£n = 9£-43t/*Tn/mfiS/.M? 
1. 8, n = 3 K^^Tn/mtti^T' 3 7^5. n£> 

i =ai + 0, -^-ra— x-Y-ht (a, / (a, + 

Pi ) ) *£m?ti&£^t>K zvmmmATi^ 

To o 30 

[0 0 6 0] LfrL*tf&» #«EnT*§4HW-rn 

TfeL<tt*0S»#©l (1/2T, 1/4T, 1/ 

5T\ 1/1 0T*iWfSU>) fcRJBLTl/^IS? 

tf, — D(0^-Xi7Oy i7^mmcLT^^X(DiL^>± 40 

ft I. (t. ) =Z, (a, +jS, ) li^-fLfeni: 

, /<;bX!SW«flHIO^Sttt nit) < tZ®&&£. 

[00 6 1] fCT\ E, (a, +/J. ) + (ij. + tj 
j ) =n (t|! , i)2 fi^n^ftO^ t)i , 0^t| 2 £ 
5 US) i:4S«t9ftElfflTji T\ i), T*KW\ cn 
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ZtlT-mtZltZc 7). 1\ J) 2 TOEHHc»i«Atf^< 
[0 0 6 2]±ieTj, % tj 2 tt, m-r-tlzMrRXf/ 

t, i/ 1 i\ tj, T©i*iHiwfi**Hiak'r*o ^fJb 

-j5<D&mWl,fkJ5*0tLTi>&^U 0^ (tj, + 
Tja ) < 1 tttiteSV. MTjEHLTtat/^o 

(#*KrS«l6) ±12#£l>WXJi8lT. ^Ta.-r-f 
-it (a, / (a. + /}, ) ) HCii^pimtt 

[0 0 6 3] JlttWtli, 3fcSB©SBa/WXJH8iTi & 
&ft<DE&JWXm t , (2^i^m-l) ^[±S^ 

Or, , a, J, , r, > a. J, ^rgTPSI"?. 

[0 0 6 4] jao^^l/XBHoi Tti^ 

©ffifiMl/XEHaj T, • • a. T<0^fnOI 

a, T£^t4£B/<7-Pw, *^EO^/^l'XE 
r^a 2 T. • • a. Tfc^t-5lH®/^7— Pw. <fc 

[0 0 6 5] ^WIWfi*3 T^>4 TflD£3fcJSl/v?-# 

issn^-r^^ coj:5a«#, E»/^KHai t 

5 @gfi < 1" 5 *MeS> ^X EP^ a , T K fel 1 512 
«^7-Pwi LTv-^»Mfi*ISf!f 

[0 0 6 6] ^fesliea^^XlKP^ai T*Sfl:*-&*C 
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tt/h*<4*. tc-e*7^<;l/^KM*«<1-*, 1"ft 

ft < Sfk«*5 c £tf fcb*3o 
[0 0 6 7] ftfc, IM&titmc, Ti x ai , /Ji , 
r. , a. , 0. *S{fc*-e-f, , a. , jS. 10 

(2£ i <m- 1 ) ft*. v-^xy^KK 

[0 0 6 8] 2*WKt±, Sv-^^HSn Tt^-TS 
A/C'fE»bT b$Atf ±£/W*#! IttlHBT* So b 

(tbqtaottiaB^aaticftsfc*, &t©2 
H^£*^T©»fcfc^T?**/<;i/x*fBjffi£«# 

a»JES/WX«a&5?6 1)01 ( a ) ©£ 5 ft E F 
M^fS^nfcV-^fi^Px-^ 1 0 OlcflbT, 01 

(b) -e&tomfi&i 0 1 n = 

3, 4. 5, 6, 7, 8, 9, 10, 1 lCJtLtm* 
U K 2, 3, 3, 4, 5, 5, 5 © «fc 5 tC^fJf 
-So <:©£*, 01 (c) t^-r^W^^^T^Dy^ 
^t5@KGateK Gate 2, Gate3, 
Cate4*i*^5i:fPHl (b) ©»«^£* 30 

[006 9101 (c) £^T< ^102T*/TtG 
a t e 1 i*9cffigdM'WXa, TfcaSBSHT- SHCfg 
££-£3o 0 3T'^"TG a t e 2ti2#BW»© 

^HKS/W^Sa. T£iIS£B#fST« &KfS£2-fr 
S>o 1»1 0 4T*^TG a t e 3 It. >W P 
b^feO^l/^fc^-P efcko^l/;*©^*!] 
So IP'S, G a t e 1 x G a t e 2 &t>*G a t e 4 T'fB 
bT^fti/^, b^;KO 1 1 K 
li/W7^7-P b*feO;J-7/W*S0. T£fi£ 40 

Sv^b^;I/Ofc*£H:/<7-P e£&0^;l/*£ 
fg££-£3 0 Gate 3RtfT« (n- (tj, + 

7)a ) ) Ttf££S. IWl 0 5T*jjrfG a t e 4(i# 

»^wpa, TA^b»feofc»» mmmmj 

-3 &|C«RSBfi./W*a. T S> 0 G e t e 3 

•^/Wc $ ntf * 7 / fc flEJtr Z . 
[0 0 7 0] jIEBfF^T* Rtfa, TJCtO, /J 

. TttSSifcttW-e** Gate3ta. T /J 
. T«!ffiitaSST*t5o Gatel7J84t5a, T 50 
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EfST*(±, |2ft*7-Pwi G a t e 2rtT* 

0*«/<;I/^*o. T-e«JBa/V7-Pwi £fit4U 
Gate 4T-^4-T5a, TElfB, gi^7-Pw 

[007 1] ^fc*^©I5»>W*lff&tfIES^7 

-*aAbT«i»-r«fe«>fe:; *M/w*»©jaj8ti:, 

T*%g££bTy. =a. + (2^i^m- 
1) T££U Way. = 1~3T— ^bTfcO, C 
©»&0i liiSWfc&SSo HiWiyt =1. 5£ 
bfc 0 fcfcU /?. EttT. - (T dl + a. T) ©*IIE 

-2i:bT&*.3o 

[0 0 7 2] VvffUD«££i3V*Tfc, Gate©^ 

~ y mmmt o ^jsib t t, b < £*■©»»«■© 1 © 

^-X^a^^tc^bTi/->Sfc©i:U a. it 

m^-x tuyt tc^i-sxn -f- ^ -thr-st^s ns 

tf» m= 1 tU Gate 2'K*ttS4 , IB/<;l/X»{4» 
^-Br-f, n^n. «±l?fentftlji6© (»«I^«>J3) 
CfieoT3rSffl»*«*-fSo BlTttn. *54:U 
n#4«TTttm= 1 i: b 5 ^T'W^X^^b 

So 

[0 0 7 3] Gat e4T'^it*n5ISi/Vl/Xa. 
Ttin^nc +l©«p©*fffi-rs. 01©9TV-^ 
K^-T 1:43 07?* So n = nc ©«£K«\ 5fe^^7 

s.tf^F^^i/x-ffl©2{iT^i'J-rso 01m st 

V-^T'«gbT^5o ililT 5 , ^S©^ft?.BtMWfi 

If, 01T'3TV-^i:4TV-^^tfetClffi©f2S 
/^I/XRtf*7/^I/^TlBa-r*«^t(4» '>ft< fct 
ax x /?! , tji , T) 2 $&tig.gfte>t±\ P 
w, . Pw, *3TV-^fc4TV-^fcl?ffiSftSit 
i:-r-5j^A^5o 

>y^^T^sbTt#e»ns. mm2T<D?av?m 

82»/<;l/^«to5rj* l «* DWBW^i/^ iO^iM'JiEb 
I v]/-Mcm-3 V ^ TSiaiHlBOBlffW pIbI h ft 5 f!l 

[0 0 7 4] ^;l/X%45?j£2{i, nTV-^OniOi 

fcfWWfc*. BP'S, n*<«», OlO^-^ft^nT 
= 2LT (fc^U Ltt2fiU:©»») ©V-7©fg^ 
tRbTtt» iMPJfttn=Lffl©EMC»*JU 8B»^7l/ 
XEP^a. TRd r ^7/^l'7E^jS 1 T ttStj-S. a . &tf 
/?.^TE©=t3tC^i6S.o 
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CO 0 7 5] 

C&13] a. + 0, = 2 + <S, 
a. + J8. = 2 (2^i^m-l) 
a. + 0. = 2 + J 2 

(fcfcU StRlSSzlt, ZtiZtimK, -0. 5^5 
, ^ 0 . 5 , RXf- 1 ^ <5 z S 1 *«J&r SUftTfcS. 
Sfc, L = 2©*£-fc«» a,, 0,, a.Rtf0.©#tf . 

n*Hffft, 0$i)V-^5tfnT= (2L+1) 
T0V-*©EaUclSl/rfcl\ »*J»m = Lffl<OEIIBJC 10 
#fJU lE&^l/XEBa.' Tfttf*7/W*Ellll 
0," TCfctfS a . * Rtf0.' £Tf2© 
5o 

CO 0 7 6] 

[ftl 4] a,' + 0.' =2. 5 + 5,' 
a,' + 0.' =2 (2£ i^m-1) 
a.' + 0.' =2. 5 + 6:* 

(fcfct, (5.* RGSt' it. ^n^nnim, -0. 5 

<8,' ^0. 5. Stf-l^' ^1*»£TS*» 
T-£3o Sfc, L = 2Cl^t(i > a,' x 0.' , 20 

a.' &t>*0.' ©*^#ft-r«t)©fci-s. ) 

£LT, /WX58££i£2k:*s^Ttt, £e>£TI25&& 

CO 0 7 7] 
BK1 5] 

ai + 0. + a. + 0. + A = ai' +0.' + a.' +0.' 
(CiIT\ A = 0. 8~1. 2T*£5) 

±t2>W3.fS£73?£2T-&. a,. 0., a.' , 

0, ' » <5i, 5^ 6,' Rtf5i* a, t,vf"ftfeL©ffi 
Cj£CT^{bLT^Tfc<fc</\, ^UXfgfc^^tCfc^ 30 
Ttt, n = 2LRl>*n = (2L+1) ©KgV-*©# 
figfc^LTti, Hi;»fjaLffl©ES^;l/^K»«ILT 
EfSfcfTS. n»2, 3, 4, 5, 6, 

7, 8, 9, • • • •©»£, ^n^fn, tflfc^jK 
{CI, l, 2, 2, 3. 3, 4, 4, > - • fc-fS. M 

E F MgfUfPf T*«, n = 3, 4, 5, 6, 
7, 8, 9, 10, 1 lfcttLT, #iJifcm£|lI£m = 

1, 2, 2, 3. 3, 4. 4, 5, 5tt% a E 
FM+fifTtt, n=l 4:Winb3:bV *©«£•£&# 
Wftmtt 7 fc-TSo (1. 7) RLL-NRZ 40 

n = 2©«£tfifc5JbV C©*&$MMSml4 1fcf 

5 0 

Co 0 7 8] ^;ux^4^ft2fc*5^ra, HC#iiJ& 
m=L©2O0fi£©gfc5ia»v-*©IH-eH\ MS 
©/WXflJB (a, + 0.) T2:«f£S©JIJ8 (a.+ 
0.) Tfc©#tfSfcoTV*. -Tftte-B, (a. + 0. 
+ a. + 0.) KttLT (a,' +0,' + a.' +0.' ) 
£\ A (CilT% A = 0. 8-1. 2T*feS) 
<-TSo Attillif lTffcSJtk MSNDSES^-^CfBl 
T#©K»*#*LT0. 8-1. 2gg©fBBT'g{b 50 
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CO 0 7 9] S,RXS S i afetffci,' Rtfi*' t±> ^ti 
^n, &v-*fttfiEB|lCnTfcfc.Sfcik Rtf, V- 

^*©^y**fi«rr*fe«>t»Bi?n» iinr-o. 5 

^5,^0. 5, -0. 5^5.' <0. 5, -1^5* 
< 1 SOF— 1 * <>lT'2b5o #SL 

/«, KRifl-it' /«,' itf^weno. 8- 

1. ZT*4Ct««ffj!U\ 

CO 0 8 0] Bi;#M*©2 0©ffiSv-*<DV 

-*ft©f|iT«\ ttttftTPfto. 5T\ 

0. sT^n^nM^oa^ii^icioT^fiSc-rs© 

tf#SU\i BPS* 
C008 1] 

CSl 6] a. + 0i + A. = a,' +0.' 
(fcfcU A.=0. 4-0. 6) 

C008 2] 

C2&1 7] a. + 0. + A 2 = a.' +0.' 

(fcfcU A»=0: 4-0. 6T'SoT, A,+A 2 = 
A) i:&3„ 

CO 0 8 3] <l©Hn?fe* mc. 6x=V30RXf8*' = 

-^KWSOffillttStfo. TfcfettSES^7— If 
-#©4-5±#»>T*ft$»K *©S?y*tt» a.^0,© 

5©T% C©^i£tCfc^T5, = 0, 4.' =0. 5tL 

t t, * M^figRtf zoi/ y $ itstsfficmw 5 C 
coos 4] v-^wmattt, <s 2 (s.t>*<5 2 * ) in 

v-^ftm«©»*J^^X^ (a. + 0.) T (R 
t/ (a.' +0.' ) T) ©ffltcfe, a. 2:0. ©-ra— r 
-c-J± (Stfo. 1 t0.' ©-fa— r-r-Jfc) ©fiBct, 

Xa.T CRtfo.' T) ©iTOttB 4 ?. ^©bu^T'© 

ie^nss©^aijsg^fe^i"^ 0 ^ssv- 

K*lra»»*#AS*«4SS©*7^;l/^KIHip. T 

(Rt/0.' t) ©tticttfirrs. tot, sttffi©^- 

glJ^;l/X©^^ (a. + 0.) Ttt, i^-fLfe, 0. 5T 
*l TK:**&g«a:<, 0. 1T»$L<«0. 0 5 
T i 0 »S L < It 0 . 025T SS ©^»te-e«W8* 

CO 0 8 5] /^l/7x^^i£2JCfel/^Ta, aiir0.il 
©ra— f -f-tfca./ (a. + 00 ^n^n©^ 

^@K©IBffifb©fc«)K:, ?cK©/WXRt/«i£M©^ 

;^x©F^cfe§4 , P4©^;^x^c^3l/^Ta, cne>*-E 
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*fc*5#5 2M± (m- 1 ) WT<D£T<0 i £#LT, 
a, = ac (-£{!) Rtfai* =ac" (-£{!) 

oc' *i:t>fcLfcJ:64^-i£flU #tac=ac' i: 

[0 0 8 6] /W*S£att2fcfc(t«>VI/;*»4lB* 
©W«Mt©fc«>fc, ni^flSOSaSv— ^tfel,^T» a 

©fifr&£S©tf$?*U\ Wfc» 2W±©-f^T©UC 
#LT, a, + fii*2t?Zt, lfrS (m-1) ©"t 
^TC i tC$fLT, JI»§ (a. + /S.) Tff2Tfc*50 

CO 0 8 7] I^ISIt, /^l/7.^4^S2lCfettS^;l/^ 

^n^n-^Offl^fcSOAWSL^. 2U±© 
•t^T©L£ttLT, a, +0,£2. 5i:-f3i:, *© 

< ftmtvvxmm 2it mm* tzct &®bk 20 

£3©T«#fcji?£U\, 

[0 0 8 8] /</]/ 7JI±£ j£ 2 5/^1/7. 

f8£|II»0lBHS{fc©fc«>K» a., /?., a.' , Rtf 

0.' ti, wFnsjjLbou &K2JW±©f^T© 

2= (a.' + /?.' ) - (a. + jS.) =0. 5t?t\ 
If, S5t@K*IB«{tr«Ci:A^T?t«o n# 

14, a, i:/?.©^— r-f-.fcfc£:5. CfcLOi, a,' 
k/Ji" Ofi-f-i'-ittii' ) *Si»l/t\ -BrS© 30 
v-^ftfc^y^fcilfig-f-SilfctfT-tSo C<0*^ 

-<5. = i U\ 
[0 0 8 9] tfM©«fc5fc» >Ma£££}i2fc33^T 
14, Wcji-ji' =0it5O!WfbK C<0» 

#, mmi z^t 1 mm? vy? i tm i (ommt 

P'^lcSUO. 5 TfcWtlfclSlCSfflT^W-rS 
RUH**Ta. (l^i<m) £2*** 

uvt2*ftmLT%^ixz>®n2T(Dft®m2mm 40 

Sfcfctt, a,' ^a/ CDi^±^t)^2. 5 T^It 

uxii%±tfaj:5ic/<;i/^«±iHi(8*«a»-rso^» 

[0 0 9 0] fcfc, a.&tfa.' ©4-5±««»3* % IBS 
1-5fc»EH-C>ajBlSHIT« fcftiirrSilfctfffSL 50 
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l\ C£T\ Td, {4, -2W_t2«T<DlS» , ?*D» Jl 
«Dtt©«^»44fe3tl^lBi:ftS. 01 214, ±EO«R© 
g*P* P >y ^fcffl^S^St *oT*»WOEttSJ*fc 

©89&©-#l£^Lfc0T*£5o Hl2JC*^Ttt» a 
iT&tfai' T©nT^-*©M$S£*f-f*jISl$IBT 
« OT*£0, gBfi/^l/^EHoi T (1 £ i Sm) K 

0.T (1^1 <m) Kfett«/W7X/<7-H:PbT- 
feTfet), v-^©ng&tfa, T (l^i<m) Rtffl. 
T (IS i <m) W^EIBm:l3^53t!a«©^7-tt 
?fS^7-PeT— ^T'feSc dCT. Pb^Pe^P 

[0 0 9 1] 0 1 2C6^T, 2 0 0immTDW£t? 
W>?*3bZ>t>-$ 0 HI 2. (a) 14, ft2nT©fBS^ 
-*£#£LfcA;l,7«T*&9, ffiW2 0 1#SS2 
LT©ES7-^Cfi?, f$*f2 0 2tf (2L+1) T 
OEiY-^Ofi?(i:»{St3„ HI 2 (a) Kfcl^T 
(4, L = 50*&#3*l/r&S. 012 (b) (4, n = 
2 L (=10) ©^©#fiJfB§i^;l/7>©&»-e£0, 
0 1 2 (c ) (4, n = 2 L + 1 (=11) ©i§^©#SJ 

[00 9 2] 01 2 (b) tfe^T, AJ0!2TO#jnjB 
1I¥^D'V^2 0 5«, SiT^tSlf^a-y^ 

2 o o kj* LTft*g©an# 0 1 S*P£ P y * 

2 0 3*#HLT»5*i3. a. + p. = 2TfeSfc46, 
aEfiJWXKBIa.T (l^i^m) ©±E%±#!) 
(4, JBJD3 2TO5MSISl»P^O'y^2 0 5KlRl)BbT 
1^3. iKO^I 1 If 7 ^ 2 0 5 (CRMLT, a 

0 7£#3 0 

[0 0 9 3] — 7d, 012 (c) ICfct^TW:. ^ffl2T 
©»^m2»?P^p-y^2 0 6{4, Sf^P-y^2 0 0 
IC^LTO. 5T©fiffl©-fn*frf£JffflT©!g2g 
^P^7 p -y ^ 2 0 4 LT#?»n5, #82af^XK 
P^a.T (2<i<m) ©iE"&±A^(4, H^2T©5> 
^2S?P^P'y^2 0 6fcH»!LTV>3o a, + j3.= 
2. 5T'fe^>fci6, a.T<D##0. 5 T5fetT LTfi^ 
±7b^ 0 C©^^2S*P^P>y^2 0 6^l^fflLT, 
a. l:0,©Ta-rf-it£BliH5LT, ©8/<;l/X&« 
2 0 8?:'#^ 0 

[0 0 9 4] £<It\ 01 2tC*5t/^T(4, V-^fi2L 
It (2L+1) Ti:*, ^©V-^miiS^T 2Rtf T 
4 (C&frvr-StfS J: ^ lCfiS^TV^©T\ 2 T© 
gsp^n-y^ 2 0 5S.t>*2 0 6©M^(4 (b) &tf 

(c) ©2SDL*^l/^, *Bt2TJSIJB0a*i'0 
•y**JB^fcW&» ^v-^fi©MSfiBii^ ^©fitffi 
tCiatTl T»©"fn^4C35o Sfc. ni'MA^ 
ST'SS^KJESUT, 013 (a) , (b) , (c) , 

(d) fc*-r«fc3ic4a*><DH&#fc»)5*o 
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ZtULttfotZV- M84*f8;£ LT, WTO* 3 4* 

fci&flws n?**o hi 3^y-h^4 

(1) ffiSh^y ^±fcBfjeofflWE»*«n 

(2) miTp «jGA2:LTae9nT« « 

fcoTf8££ftfcjgffl2T«Sgs*P-y*l at, US 
¥*P>y£ 1 at^LTO. 5TO^fiLfcJSJI82T© 
I^Dy^2a^ &S*P?n-y*l aKftLTl T 10 
MjhtcjmZKOW&tWi? 1 b£, ^S«f^P-y 
*la£#LTl. 5T$fcfrLfclil»§2T0#P*Py 

(3) nT = 2 LT^^^-^£Dg5St|gLT«, 
^□-y^ 1 aBLtf 1 bOV^1"ti3&»KraJIB*«T, a 
. T, o.T (2<i^m-l) , a.TOf6±KMlcJ* 
l£Lfc^5>y©y-K0-BG 1 a, G 1 b£f§£ 
(4) nT= (2L+1) T*Sv-^©ESt 
BLTtt, »P£.P-y? 2 a St? 2 b ©^fftfrlcPMIl 
HTa,' T> ai* T (2£ i £m-lK a.' T 20 
•cftlSLfc^Sy^Dy-hO-SG 2 a, G2b£ 

[0 0 9 6] 01 3£}31/>T, ??H§3 0 Ott, J18JT© 

*tf, &{*±£[H]fl^y h?iJ£LT»j££ft, -fe**zr 
fcLTJ&jfrJfftfcAT I P7U-A (1/7 5#) <T£ 30 

tES^nfc^^-y) t, fe6^u»&SbfcH 
jHT©»*^py^i:*ttffijt«UTrajiii*afii-4. 

[0 0 9 7] 01 3£, v-^OflWBtf, TV. 

mm^-^m3o 1 (01 3 (a) ) t, nanffa 

0 4 (01 3 (d) ) - 

mtLX. n»»-*l3 0 2 (01 3 

(b) t. ntf*fS©3ffSv-*£3 0 3 (013 

(c) ) fc*atrHi 30 (a) ~ (d) ©^-n^n© 40 

01 2©siW4:ra«iOs ftffitfo. 5-foTn 

£g^p>y;7*fg4£-e:S£, *nfn, 
5, IW3 06, fr^3 0 7&tf£Hf 3 0 8T*^£tl3 
4 0©*P-y*&?iJtf£3:ft3o BP'S, #P*D-y*3 
0 5£S¥tLT, *tl*»6 0. 5Tmfc*n-y*3 
0 7, 1 Tfttfcimy* 3 0 6, 1. ST-ftifc^o 
•y£ 3 0 8*^-7. ChSO^n'^tt, +1 

tk. o. 5T-rofi[ffi*-re»LT^^n5o 

[0 0 9 8] ? LT, 013 (a) ©*§£tc«, ^ffiP 50 
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la, P2a, P3a, P4a, RXf P 5 aO^n^tl 
tC^LT, EflCWXBHai T. a*T, ai T, a< 
T, aiTK»*&r«y-h»G 1 a^fiSctSo 01 

3 (b) HJIBPlb, P 2b, P 3 b, P 

4 b, &tfP5 bO*n^ntHIJHbT» EflM1/Xa 
■ T, a 2 T, asT, a,T, a* TKWftl"*^- b8 
G 1 b*£#f *„ 

[0 099] 01 3 (c) JHgR 1 a, R 

2 a, R3a, R4a, StfR 5 zftZtlZtUcmWlL 
T, SaS/Vl/Xai' T, at* T, as* T, a/ T, 
as' TK3*i&r*y-h»G2a*^«-rSo 

tc, 013 (d) ©Mtefctt, jfffiR lb, R 2 b, R 

3 b, R 4 b, RtfR 5 b ©^n^tUCfBUSlLT, I2@ 
/WXai' T, di' T, as' T, a<* T, as' T 

iciw&tz?- vmG 2 b££srr3o 
[oioo] cct, cnecasa^vi/x^ffloy- 

hl¥G la, Gib, G 2 a, &t>*G 2 bt±, 0 1 l-Cfc 
iy>T, Gat el, 2Rtf 4*^J«Lfcfe©fclWe35 
3, EP-6, -"r'-h^G 1 a&tfG 1 b fcifcfc 
0, 01£33I/">T, 9cffi'W7.a t T££j£T5G a t 
e 1 , *IW></l/*#a. T (2^ i Sm- 1 ) £fi£T3 
G a t e 2, fc<fctfg&M©^;bX a. T*£fi£-f 5 G 
a t e 4*914 K£j£U Ctifc^JS-TS. $fc, V- 
hpG2aRZ>*G2b*4fiic-rStC*fc»3, BlCfi^ 
T, fat/WXa,' T, W^WSa/ T (2£i 
^m-1) , feiffltaiO/^o.' T%SU4K:4 

BEL, en****-*. 

[0 10 1] £©<kok:, 01 ©G a t e 1 

(a.' + /?,* ) #2. 5T'fcS#&T?fc, a.' T& 

2TiDW;l/Xiai' T*2. 5 T#7£tt5I@LT 

t e 2T'Td2 *2. 5Tfr5 (®®Ta. ft^feS^t 

[0 10 2] la, Gib, G 2 a, RXf 

G2b«, TEO*3»caS?*tlSo *"f, T„« *S 
SptLT, H)HiT©ISJp^ay^3 0 0<OI^BB©iejS* 
S»» jaWTO^P-y^*^S^Wfe§^(±^ , S^<0 

«Wi*T?©«il*l«tfT©«»»T*nfcf» ntfflHSrc 
*S^«F»TftS^tffii:Ty-hffll^»G 1 afcL< 
«G2 bZMtilL. WBffim** A^nTV-^Ota 

«*-tf©fl5«5Si^iw*<T©?FaflST?$ntf» n^pa-c 

fcSfrSFS^fcSfrfcJSCTy-bff^SG 1 btt< 
BG2 a^S^-rSo ^©ISS, 4SO0. 5T-fOfi 
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CO 1 0 3] -7b\ *7>WZBM£0&£km&W 
SU>. flUittf* nTV-*©M4g***Pi:LT, ntf 

«STfc*fr»ffre**frfcj£CT* n #$&©*§££ 

ttTa ©3BE&Z (flti+/Si) »«y-hG3*«4* 
tf * *\ n #«»©*&£ T d, ©5IM& Z ( a . ' + 
pi' ) fcS'F- h G4«84«*, nTV-£©iuffi 
ftgtf, (1) G3S^Lf±G40^-rnfe^7T'$ 
^IPKi/^-PeWIItl, (2) G3fclr*Ltt 

mztzti. fr~D. (3) G3tG i athmmz*yr< 20 

*4*&Ct4, G 1 a^EIBfcttJSLTPw©^?- 
©)fc*S!BS*U (4) G3fcGlbMHW>tS 
•5*£fc«\ G 1 b*>EIBKft(&LT/V7-Pi©3te 
*SS»U (5) G4fcG2afc3b^^l«:*>'T?*5« 
G 2 a*yKBBKJt*SUT/<7-Pi«»tt*!a 
ttU (6) G4^G2bt«W^5t&C 
H\ G 2 b *>KWE*ffSbT/V7- P w©ttftnH»* 

[0104] coA54y-ho»feia«^ y-h© 

tl^o £33, 01 2Rtf 1 3fc33t>THu WmitCDTz 
ft, «fWB©8a8/<;i'X a i T\ a," T©ir&±#?) 

**tf**£fci:, ^T©L©£!3t#&ffifc*fLT, 12 
»><7-©' vI/X a i TSt>* a , ' T©j£-&±# t> tflU— © 

(#*JKI$^7f6£7^3) «T073?i(i. 40 

mr*3b t), -^tit* ^.HE»> WXR^tt 1 «t 0 aWJlE 

L V VP— 71/ 1 S"3VT , »gilllg©S:tW rJIII t f£ 3 73 
ffi"£?35<5o 

[0 10 5] Jlttttttt, /</I/^SS4j5ffi2 4:ra«fc» 
n Tv-*©n©fc»)1tS^«S^£*aHTOTfc* 

SMlT©*fIE£. ftSKff*»JI©l2S>WXJS.JIIJfc 50 
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Xftp.T (2<i^m-l) ©HlEfcTfTS. 
[0 10 6] ntfflttfc OSDV-*fttfnT = 

2LT (fcfcU Hi2W±©B«3 ©SSfc 
^LT, »«am=LfflOKIBK:»lIU EfiUWXK 

[0 10 7] 

[&1 8] Td. +oi = 2 + £. 
0.-. +a. =2 (2^ i <m) 
-73. ntfffS, OSDV-^ItfnT= (2L+1) 

*JU ffi^^XK^a' . TRtf^^l/XBW . 
UcfcttSa' .Rtffl' .*TE©«fc 3 
[0 10 8] 

[Si 9] T« ' +a.* =2 + e.' 
0,' +a 2 ' =2. 5 + e 2 ' 
0,-, ' +o.' =2 (3SiSm-l) 
0.-, ' +a.' =2. 5 + e 3 ' 

(fcfcU L = 2©«£KW\ (?,' + a 2 * =2. 5 + 
e 2 * , jS.' +az' =3 + £ 2 ' t?&o ) 

■f-LTs 01, a 2v 0.-. , a.s 0i* > a 2 * , 
0-, ' , Rtfa.' S^TSBSSSSS-rSo 

[0 10 9] 

CS2 0] jS. + a 2 + |3 rt +a. + A 2 = /S.' +a 2 ' 
+ /S.-, 1 +a.' 

(CCT\ A 2 = 0. 8-1. 2T'&Zo ) 
il<IT?^ a> N ai' , jSi' , Tdi , Tdi , 
£,, £.' , £ 2 " Sl>*£ 3 ' ©fitt % LKfcKXmt>*) 

O -So 

[o 1 1 o] Td. RtfTd, ' it, ■?-tm.g.M-£nrc7L 

a i T #i'5±#* tZT<Dttf t> L < ttiI3©^IBT« 
t), ii«-2fiU:2WT©ia»"e**. Td, StfTd, * 
««iE©<l46tf, gE^tt-TSo Td. &t>*Td, * tt, 

,' s fttf/s.' t±x ^n^n®#ow±2ixT©Hii,T" 

iffSK^nfnO. 5W±1. 5WT17« 

So 

[0 1 1 1] £,, £,* , £z' , S-tf £3* a, ^Tn 
t,a«-l^±lWT©HST*fet), i0jftL<tt^ 

■fnt-o. 5W±o. 5iXTr*^5o cne>«> 

©?SEfiii:LT^tcfSCTfflP)nSo 
3K*(^Ttt, LA^HLV^n = 2 LTMn= (2 L + 
1) T£»*S-r5 2 0©V-^CWLTtt, *L0^»J 
aL©E»^;l/Xt»»JbTlE»*ff9. OSt), n = 
2. 3, 4, 5, 6, 7, 8, 9, • • • tcStb 
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Ts *n**u E^^XOR*l, 1, 2, 2, 3, 

3, 4, 4, 5, 5, • • • fc-TSo EFMg 
HflW?li, n = 3, 4. 5, 6, 7, 8, 9, 10, 

1 1 KMLX, tfSJRm^Mgt 1 , 2, 2, 3, 3. 

4, 4, 5, 5£-f3 0 EFM+Wm-cntn = 

(1, 7) RLL-NRZ iSfTZftt* n = 2<0«^t 
m= 1 £1~5 0 

[0 112] ra-^fJ»T?n = 2Latf2 L+l©28 
«©v-^fi£fatlT5fc4&E, AMI + a*) T, 10 

t>, ^©#> v-*fi#fi«{fc-f3©*T\ v— *«l 

20 

[0 1 1 3] ><;i/*f8££ffi3fc:fc^Ttt* SES/WX 
©M4t^n©v-£;BT*fc2 T*^-7.£:1-2>o a 

5f$U\ £1\ v-**WBK:B8LTtt. a., 0., a 
.' Rl>*0.' tt» 3JX±©LE*fLT, LCiS-f^ti 

= 0. 8 a,~l. 2 au Stf 0i ' =0.+^O. 5 t 
tZ, *6tff$b<»4, 0.' = 0>+O. 5, oi= 30 
a,' , fiO0, = 0,' i:T5o v-^ifiS©£g{4(4 
{^SgOfBg^<0it^±^t)T*J*$5o O^t), a.T 
= a.' T©fi5±ff6ffill*x V-^finT©j£B£ 
ttLT, -^©iijPJHTii tLTfctttf, *^OV- 

JS©5?-y*«* aiTtfoi" TtSffRlUfcLTtx 0 

, Ttf&sgfi (His±o. 5 t) fcLboss-efcn 

tf, 0i' ©&0.' =0i+O. 5m&t?ftl£, n£ 

[0 114] Ot^T\ -=?-^&3SKMLT«\ a., 40 
0., a.' &l>*0.' 14, 3W±©HCftUT, LCiS 

0.-i ' =0.-. 5, a.' =0. 8a. ~1. 2 

a., &tf0.* =0. 80.-1. 2)J.i:n. £9$? 
Sb<», 0-. ' =0-i +0. 5, o. = a.' , S.O 

0. = 0.' t-rs. 

[0 1 1 5] L = 2©*&Eti\ 0i ' =0i + O. 5~ 

1. 5, a.' = a. + 0~ K E.O0.' =0. 8 0.~ 

i. 20. u\ l^u ^-fn©J§£ 

ta.TRtfa.* TOfcVFtf •> fcv-*ftn T©»4H 50 
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a.' T) ©ftT0ffiHO*a6"f, *<Dm'&V<DE& 

(fcL<«0.' T) fcJoTMHSttSESIiHS© 
««lj5Utfctt#-r*o S£oT, a.TRtfo.' TA'nT 
7-^i«KSLT > -£©«fBI^ffftT*D, 0 
.' = 0.T'£*U4, 

[0 116] &4£©i^y*{4> 0-. , 0- " , 

a., Rtfa." tf-^OfiSJJLh-pfentf 
<, S£A,H0.' = 0.tCfc-3T©*33&£tU 0.' 

= 0. *«a<b-rntf *##e>ft3 0 4 

57£J6E, Tdi > Oi, Hi' % 0i, 0i ' x a.> 
a.' % 0., RZSp.' V>W£± 2 0 %gg©®BrtT' 
UfBlE-r SCfc ±E©Km§Efc^T, r& 
0. 5J r*9 1 j fcV>5EISti\ £©@jg©$[ 

sw*8f set **»-r « o 

[0 1 17] £5£3/Vb7fl£[e]S&©fg<M:©fti6 
Ks L#3£U:©*&l«:tt, 2 ^ 1 Sm- 1 i EM 

[0 118] 

[i£ 2 1 ] a z = a a = • • • • = a .-i 
a 2 ' =£t3* = • • • • = a .-i 

[0 11 9] *D»Sb<t4» Ltf3«±©«^Ett, L 
EJ:?>T> 2^ i ^m- 1 45 i EWLT, a^o,' 

6E»SL^<li, ac = ac' ^-T^. x—^fif2» 
T*t4. (fBB«©v-^fgjSttfl|^JBS** tnntf, V 

^i:©^^ ZL^k^lC^ -i£ai = fli' =ac (2 
< i Sm-i) i:^-T5tii:A^RltlTS5o 

[0 12 0] ftfe, a.Rtfa.' fe, ^n^*t2^ i ^ 
m-imSaiRtfa.' fcRIUfflfc-rSO^OJ? 
SL^o L=l-T4t>-e> V-^finTA^2TX(43T 
©*&, m= 1 i:-r5©^ffttl/\ Jl©^^ Sffl 

(a.+0.) Tta, t 0.©-ri-+^-J:b (feb< 
tt, J^ffi (a.* +0.' ) Tila.' tp,' ©xa-r 
-c-Jt) i:^ISgi5LT, maov-^fifc^y^^jtlS 
T£5o C©«^» 0 1 Xf4 0.' *tn>4T—S45> 
(4, 0.X14 0.* fe^tl^n n ^ 4 ©^&© 0 . Xt4 
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[0121] COJ:3fc#iieflMI/*l4* O^Td, ^ 
2, O^Ta. ' ^2CD>t£, 09*.tfHT0±3lcLT4 

)ttsams a st\ en mrtojiiiqie* 

LTT« GfcSlHJTdi ' ) SSLT, 
SfcSHEfiWl/Xa.T (**^ttoi' T) *4«U 
(2) #l^T*, nTY-^lSij, (£5W4 
£3' ) itflSg^fc^Tfct.TA^tf-grfS'CJ:? 10 
£, IftSES/^o.T (a.' T) *4j«-rS. * 
bT, (3) Ltf3tt±©*&fc#OT**W#»JIB8 
/^l/XTfe5« aiT, /Si T (2^i^m-l) «, n 
tfffiS (n = 2L) nT^-:*©JWi*» 
5, 4 Title a 2 T fc^Ttf 0 , a . + 0 .-. 

2TJiffl£&£<fc-5££j£S- , i\ (4) n*««pft (n = 
2 L + l nT7-^0»^, 4. 5 

TSHCa^ Ttffc-BTWt)* W»a,' +0.-. ' #2 

[0 1 2 2] ±IE<OMTHi, , 62* , £ 3 ' 20 

g2(ix-2 * p -y bT4$2ftfcJl»l 2 TOS 

[0123] 02 4«, 3b^««jH2 TvmmiDmmt 
£>*§£•©, #sasi/^i/x©M«*su>tHT*a. 02 30 

wV, *7><;l/*EIHfc!!HI*-r3#©^ 
<offi£rty- p e it, ti^ttuo . T*fe— St b 

TSSl^Tfct), EoS*. Pb<Pe<PwtbTffi^ 

ftta. T, a,' T£*ttSeS/*7— Pwi.ft 
tfa.T, a.' TtCfett*®BK7-Pw.H:, fl&Oa« 
T (i=2~m-l) t-CfcttSES^-Pw.fclig 
5:Sttt»^*n5Ci:*^5. 40 
[0 12 4] g=fc, 02 4T'«: J ^i'), KSfb0fc46 
£, £. = £.' =£2' =£3* =0fcU ffiSf^t n 

T -7- £ eVMK W b T 2 T atajfciBoiBfi/Wx a 
iT, Rtfoi" TtffcSTtf^tb, Ztc, a.T. 
a.' TOiiTStf nT-?-^<D&S£:-grf3£bT 
8fr*T^«. H2 4fcfc^T, 2 2 OfiJgfflTOS^ 

[0 1 2 5] 02 4 (a) l47ct45V-^«S«ffl|# 
OnT^-^tmLfc^jgO^T'fet), 2 2 1*' 
ft£2LT, 2 2 2tf (2L+1) TOV- 50 
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5 0 cc-eti, i«*WEL=5fcj*jS'ra©2a05©» 

2^i^m-nc^-T5, s»2T^Mt?i^t-n 

[0126] 024 (b) (i, n = 2L=l 0£D*§3-<9 
irtUEft'^l/XOMJBTf**)* 024 (c)lin = 2L 
+ 1 = 11 <Dm&V>ftm$?M>WX<DtiLB?'&Z B 0 2 
4 (b) T'li, ja^2TcDS*^P-v^2 2 5«SSBT 

<j)mm?vyi> 2 2 ot*fLT{5ffi©iin*^oT*s5ja 

»TOa*^Pv^ 2 2 3*»HLTff6nS. T« + 
a 1 = 2T*&£i§^, #ffi»/Vl/Xa.T (l^i^m) 
(OYT^TtftUt, J5S82 T<Dg*P^P-v£2 2 
bT^5„ jtafr*JBJH2T©*Pv*2 2 5fcE,8lL 
T, a. fc/S.Oxa— r-f-lt^PliSbT, E®/^7 
&J£2 2 7AM»6tlS. 

[0 1 2 7] 02 4 (c) T*tt, HUB 2 T©g*P£p>y 
^2 2 6{iH^T<DS*^P7^2 2 0t^LT0. 5 
TO»f n^tiS«T<0l¥^n-^ 2 2 4 ^ 
#JiLT?#e.n£o W^Wa,' T (2<i< 
m) ©iE^TA^t>«, JS$2T<DSip*Py*2 26C 
ra)BLTV^S. S*^P-y^2 2 6lC|^fflbT, 0.-. 
ta.Wx^-x^-tfc^PIfibT, ffifi/<;l>xS«2 
2 8A^#?>n5o 

[0 12 8] COiMC, J181T<D^l£>g*P#Py £ 
1 (2 2 3) fc, atffl»!Tif3SioaS**Dy^K:3* 

(2 2 4) i:*ffl^T, app^ny^l*»JBLT»6 

ft*jUH2T©»p*ay*3 (225) tenffl^-fr 

T, a, (l^i^m) £3£££-<i\ ®P*P-y*2* 
£HLT8&ft*fl8i2T©SlP*n-y*4 (2 2 6) 
£H»1£-£T, a , ' ( 2 ^ i Sm- 1 ) 
CfctcioT, 2 LRtf2 L+ 1 KWBLfc^WESK 

[0 12 9] 02 4T'(4, V-^S2LTi: (2L+1) 
T££, *©V-*SMI|tf T 2StfT 4fc*5^T-g[-r 

SJiatl^T^iOT, Mm2T<Dmmtovt2 2 

5S.r>*2 2 6©M^ti (b) (c) ©2il»)l/fr* 

fflt88LT(i, 1 KO-rtlA^UaSo S£^T, ZZK 

M2CfcVT013 (a), (b) , (c), (d) 
t^-rbfci5Jc4iit}0gi^S*)3Sc:i:*#*L 

[0 13 0] ^LT, 01 3©lffl2T<D^P-vd7 4^ 
?iJ*fiJfflLT, (la) 0«£fcH\ JiffiP 1 a, P 2 
a, P3a, P4a, P 5 a O^tl^ntlSISBLT, 12 
aMl/*Elfflai T, a;!, 03T, a.T, asTleJ^ 
C-T*y-h»G 1 a*4*U (1 b) ©Jt^-ictt, 
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3P 1 b , P2b, P3b, P4b, PSbCD^-ft^ 
ftlCll#!LT, f2SWXai T, otiT, a 3 T, a 
,T, asTK»*S1-*y-h»G 1 b*4j£U (2 
a) ©«^ttt, JtffiR la, R2 a, R3 a, R4 

a, R5.a©*ft^ftKH»ILT* E0M1/Xai* 

T, ai* T, a 3 ' T, a/ T, as' TfcftjST*y 
-hPG2 a*£l£U (2 b) HJHQ1 

b, Q2b, Q3b, Q4b, Q 5 bO-WfftKPS! 
LT, E@^;I/Xa.' T, at' T, a./ T, a.' 

T, as ' TC»«r*y-h*G2b*4JiM-*. 10 
[0 13 1] lCT% Cft£>©f2SWXfl±ffi'7*-b 
SGla, Gib, G 2 a, G 2 b«, BltfeW, 
Gat el, 2, 4£ftj£bfcfc®fcn«'?&«i:£6 
#ffl£fiS&^i£2©*£fc|n!*T*5. OSt), G 1 
a&tfG 1 b*£fiS<;T3C£fcD, 01©£?£, 
;^Xa, T^iinGa tel, WWXgfa. T 
(2 < i £m- 1 ) 5 G a t e 2 , t3&XtMfc& 

©/<Wa. T^MtSGa t e 4*9J*fc£l«U 
CltuSHMWS. G 2 aMG 2 b*4j£T 

01 %M>WXa,' T, cpn 20 

;^X»Oi' T (2^i<m-l) , fe«fctf*ftg© 
/«/7o." T%BI4lc££U cn*^-f5. £>, 
e,' . ez' , e*' #0T?fc</*5£«, jfcSEfiMl/ 
Xa.T, o.' TtMLTIJfiPla, Q 1 a, PI 
b, Q 1 b0^m*»-eBf36©l*ni»*iP*Tifi4* 

ttftHES/WXa.T. a.* TK3ILXnn?S 
a, P5b, Q5a, Q5b WftlfrX']ft%.<DV%fflM 

[0 13 2] -73, *7/<;I/XEIHfc P eSaWEKi:* 

l«fU 2 T £14461" , fro, 2 T ± 1 Tgg© 

fc&Ktt, 01©Ga t e 3CfflSf5-y-hM#*» 

[0 13 3] niWPlR"ff**»£tt, nT7 

(a. + 00 Ttt*y- KG 3*564**, ntff5£fcT* 

FalTdi ' 0gjfi& Z (a.' + 0.' ) T*sy-hG 
4*5S££-£3 0 ^LT, G 3&<^UiG 4©t^fftk 
&*7X3t>Z&&l*ffi&* r 7-P e<Dft*B8S*U G 3 
frl^UiG 4<Dl/>fnfrfr*>T*fe5^&U:ttA^77. 
/V7-Pb©7fc*RBIfU AO, G 3 i: G 1 afr|SIBtt 

7-Pw©ft*!SWU G 3 i: G 1 b 
Si^Ett, G 1 b*>KBtJ#*SL/TEa/<7-Pw 
«Wfc*IS»U G 4 4: G 2 a ffffl!$K*yX&5®'£lC 
14, G2a*yKMt»*SUTEfi^7-PwO)t*!!a 50 
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UU G 4 £G 2 b««m^K:*>Tfe««^£H:» G2 
b^->KWtWjSLT^/^7-P w©**Sttrt"*. 

naw^ o , i i^jhc »*s*t, h w&com 
am^©iPM»*fT * if «t v\> 

[0 l 3 4] &±*ZttbZ>£, (i)£Sh^'y*± 
fcBf^oflMIfcJ&jSSftfc* D "f ^ V-^C»j6LfcJS 
WBTfl- *fi4£-£, (2) £Zpl$N|TV *jg£ 
£LT5g£2ftfc, J^W2T<Da¥^P>y^ 1 ai:K« 
^D'^laEWLTO. 5TflMfcfTLfcHffl2T© 
lf^n'^2a i:, ti^D'^l alcttLTl T 
MfLfdS$2 T l bi:S«P^a<y^ 

laCWLTl. 5TMLftHl2T£0l¥^n7^ 
2bfc©4a©2^*ci'y**fS££-&3i:#te* 

(3) nT = 2LTft«V-^OE»tlBLTs S*^ 
p-v^ 1 aRtfl b©^-fftMcll8lIS-eT, a, T, 
ai T (2^i^m-l) , a. TO»4BMfc»i6L/t 
A-f5>y©y-h©-SG 1 a&tfG 1 b*fg£2 

(4) nT= (2L+1) TftSV— ^OffiSCB 
LT, S?p^P-y^2 a&tf2 b©V>f ftMclUBS-e 
Tai' T, a.' T (2£i£m-l) , a." TIC** 
J&Lfc^SfdW-hC-SG 2 aSD'G 2 b*?£ 
4*«SC tX\ KMk/WZBNlai T*f§£-f 3fc#> 

[0 13 5] #y-h»G la, Gib, G2a, G2 
b£TE©<fc5KLT3I&-f 5££tfT*£3a ST, X 

n T#£-5±#3fr£M5£-r3o a*WK»4v ffil^tf. 
S^^F^ T ^ T* U -fe >v h * ft fc l tr -v h (DiaM^f J 

S2p^BT^. *»6nTV-^OWitST?©Sjai$ 
Sfr TOffi^T'fefttf , n frfflST'fe^fr^T'SS 
*HCjSCTy-hM^G 1 afeL<SG2b^I« 

fl*M# T ©If »fi-p*ft tf , n ftmWLXft % jWSHR-P* 
SMCjSCTy-h^PG 1 bfeL<t4G2a*fflR 
d©i5^-tft(f, 4»©0. 5T-fottffl©S 
ft5JBJB2T©Sqs^oy^»ofi*^-&T?» To* 
SjSi:L/T4*Sft5— 31©n TV-^©-T^T©I2@ 

[0 13 6] w±©»*JE»^;i/^514*ii i , 2Stf 

(oi + jSi) TXIi (o, + /Ji-i ) T (fcf£L2<i^ 
m-l){4lT, 1. 5T, 2T, 2. 5T^We 
— Si:U aikfliOfa— r-fHtfttf a/ fcpi* 
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[0137] *wmmmfimt. mctsikimz* 
mm • mvmt u imm^-tm&tz ztx-m 

?$>Zo ^mcoymm^mt. ttc m-otrntctt 
LTm%i^r-m®*fio&&tzt>wjT'&Zo -is 

mc. 1t»oaBtT?^oy^ll«!TRtf«av©avT 
tt-% tLX, msxc «fc 6 f***©IB»*fT 3 C it 

[0 13 8] 0|*.tf, ra-OEfi»lttfc*fLt, vxT 10 

<kfe2W±OLK»^T, 2< i Sm- 1 fcfcttS 
(a.+0.) T» RXf (en* + 0.' ) T <DJI$£S§BI 
S6fc*lfcfctt*Pw., P 

b.» atfPetaataEKJ:5rstf-Sk:fii-6. to 

(ttHPF9-7 1 7 6*£«D . *<D*6ik ^SiStfi 

[0139] ttc. m-<DtmmmcttLT. vxw 20 
-%.(Dmmws&m v tv- * s^tn^c ± 512s* 

£S>2JJLbOLJc:?3l/T. 2^iSm£:fctt5 (0.-. 
+ 01) T£>J§»i&tf (0.-. ' +o,' ) T<DJSJH*a 
jftcj:&-f-j£lC«-5, *5fc£lfcfeW-SPw,, P 

S£ a . &tf a . ' AWHtSfcl^-fr * 9-71 
7 6^£*D <9*>*3frT££, £©i§1=rfc. £t,SH3$S5 

[0 1 4 0] ±fB20©Wc33^T, Pwi, Pb,,£. 30 
tfPe tfWmmiC <fc 6 **B£-£T*fc 5 i: lis */M«W 

#3: L<(± 1 0%UrtTfc5. £S>K£?f:LaiHft#! 
K^<UBSlC«t6'f-3tfc-r4Ci:T*S. ±12 2 
flMcfctvt, WR&liZ (a. + j8,) TtiBttSai* 

(a. + Uw) Tfcfetf 

iBPi®jt**K»T» ftsjas^ffiit-rsiis^fes 40 

■^TOLJCjtLT, TO. 5</J.> 0.' ^2. 5, «fc 

wsi<a i £0.. is.' ^ 2 1 lt, #Bjtfb©fc 
[0141] ±S2o00!iicfc^Tja\ sst, -r^r 

£>l83IgK*Jt^Tai Ttfli' T (2^i^m-l) £ 

£j *taan:fe^T±o. i Toieaga^iii^ 
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[0 14 2] «±0 3O©/W*fB£2f&l, 2 
&tf3£fc^T, ESRTIiDVDOlflfia (KB* 3. 5 
m/s, l¥^D-v^ffiT«3 8. fiLhfc 

tf/X«8Hfcv-*«fcL<ti:X'*-*SK:£i;T, n 

- (i). +ijt ) jf», jyg, m&m>wz*fflmtz>(D 

[0 14 3] *^jWfc^a*<*tt*#&fcLTtt 

^■v-^Sli^IS* V 1 n T x V-Pg£tt5jb> 
< -f 5 c Steffi* 541V 

[0 14 4] Sfe, E»M60»*^5 0 Onm*ii:g 

fit±fc»<» f2^)fc©e-Ag*M^<, Tb^o, *®v 
-^S*0. 3/im*jii:S< L, «*fifcE»*fr3 

T, 8-1 6^p^SCfeb<l± (K 7) -RLL-N 

rz niMti^fc &®mmm?>'%.ffifiJvzR 

[0 14 5] ^^tcSfc, V-^StiSS^EFMf 
mttZ'& *) , l2^B#0^3ig?: C D 4>£2p&SI£ 1 . 
2ra/s~l. 4m/s©l OflfflW± 

g£DVD<Og¥ll3£fi3. 4 9m/s«D2fg3Sli(±© 

[0 14 6] -7-^fi^Pffl^ n o pKtO^T0 
*fflv>Tii0^-r5o 05(±, CD-RW^»iC46i:-r§ 
CD77 5U-"Pffl^5n*E F MaaMt^OS4»J5 

(7>T/<#-y) <D^S0Tfei> o E F MgWTtt 3 T 
A»6 l l T£Dfi$©l2^v-^5Rtfv-^P^S^ri:t) 
7Jrt$— >tC«3 TA^6 1 1 TOt^TO^ 
B B B av-^©S4jS^HMWt7>^i»t#*nT(/> 
5 0 4*. EFM+$MTtt, cnt^etCl 4T©v 

[0 14 7] 74**-y<03M I »p *K«*ttMI 
©H*S (*HLh 1 1 T7- JrOtHD I ii * I * TJS 
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&5c * 

mn = 1 11 / 1 u, x 1 0 0 
m» tt 4 0 %«± 8 0 %#T If 

R07^oy-r>««*llClS«lbTL*5ft»inii ± 

As ym= (I»n« /In — 
■P««tn575/^ h 'J -it A s ymit T**5fctt 10 

[0 15 1] 

(7.^-7.) <7»*'y d v *JBJHT©:W3trta 

1 0%WT"efc»K AOV-^ft&tfv-^tfJJtfn 
TxV (Tttr-*<OS*^Dy^JSJIB» n«3~l 1 
V«S£B#©iS§BIg) ©fi£**rT5©# 
^nta!), jMt©m»©CD-R0MF7 

73, E F M+fflftSnSfeffl^fclESWiD V D^ttT* 
I „ * 1 4 TV-^OH I » KlI#gj*.T ( 1 ) 20 
(2) S*^S-T5 0 5>?*tt, 7tn^ 

SX'vi?' • ^Py^S^y^ttTaS-rSo £© 

*§^, s; y * <oma ^a-y^ssa^n % wt, <*e 9 

[0 15 2] *ic, JJB3fcEtt&tt*ffl^**ld? * L 

jiifiE»«fti:Lm fi**wwrai«(*k 

[o i 5 3] tfn?^ e«Mbl<«fttW2:»ira«o« 

tf^nSc WK»*L<tt, Sb» T e» ^lljSfflfig^ 
S*i: LTjIPI© S b &$#JEIc: G e *%tsm$X*h 40 
5c WtSb/Tetttt4W±fc-r*©#«» 
£L<, *fcGe*ttl OB^WTfctSOjWffSb 
^ JWWfclMWfcUTIi, Mz Ge» (Sb, Te 
,-. )i-r, (fc£U O^z^O. 1; 0<y£ 
0. 3, 0. 8^ x 0 Mti, In, G a, S K S n, 
Pb, Pd, Pt, Zn, Au, Ag, Zr> Hf, 
V, Nb, Ta, Cr, Co, Mo, Mn, Bi, 0, 

n, sfrsiitfns^ft SAftft-rse* 

[0 15 4] ±l2fflfiKtt, *^ttS0ao«fcd^ S b 50 
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* [0 14 8] 
[»2 2] 

(%) (1) 

555 it (SNtt) *fiTbTl/$3fc»» Tffitt4 0%gfi 
T*&5 0 

[0 14 9] TIB^ 
[0 150] 
[ffc2 3] 

-1/2) (%) (2) 

to T ex £J&j£ti:&gfa S b*^€r2 7C^*V SB#£ 
Jfett^v 2©e£#©fc46K G e £#*U * SftSS> 
•y*©ffii, *§?i£#:#14©&#, ft¥#tt©&«3F©fc 
&EMT*iS£ft5-i¥©7T;St©5-£'>ft< kt. ia$r# 

G e .s S b « ^S^jfifilffifigk: T e t, L < ttM7E**» 

[0 15 5] ±I2MC*5V^T, Ge«jg$lS bCcfc5 

#x.?>n5 0 W5, SbTe^lM^-XtLfel 
f2©<fc5ftG e S b T e *-&&KfiWtt, 
G e o#££J:DttAtt£A**liMlfc£$. S b'/T 

5o -file, &A$£j£li. ttfiJSfii 5 feffiiST'itff 
5c ±I5G e S b T e *±fiK#i:-ra£&ffifiUi«:, K 

f ©s^tttiins. *ojStc*«/^T» ±fB^*saaw 

^MkLTJi I n-^G a, I n^y^fiML fcfoS 

*aafkj«»oaB»Jioffl*ttv a 1 . k\ Ge. csb 

* Ten ) i-h« 6& (fcfcU 0<a<0. 1, 
0<b^0. K 0. 02<c^0. 3, 0. 8^d c 
A' BZn, Pd, Pt, V, Nb, Ta, C r, C 
o, Si, Sn, Pb, Bi, N, 0, SfrSStfftS 
'>^<kfe-ac A 2 tt I nWXttGa) T*So 
[0 15 6] LtlSOfflilittOGeTe-Sb! T 
ea M«2 7U^©ifi^©Sfi2tCJt^, *ldffla55V>f± 

±EOSb/TeJt«»8 0/2 0«fc») 
g^SbTelW, WtCDKBiOl 2flSii (ft 1 
4m/s) i-X±^DVD^ii©4^ (ft 1 4m/s) 

ix±© £ a *«aGatfev^T»iSMS*raiiiiT$*js-p 
snri/^c 

[0 15 7] -7jT\ £©S^«, *5MBJc43^Tl£flB 
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t*%. Mm* u v 2 5ns WT©i: 5 

SlOm/stti) . M*/<7-Pe*«!H»*tl*l»ni 
l£ B B B j£:6fc:>i^m6Jfifii^Sfc{£ 
fcn*BfiBjWi»T«<**. ±3SB*C*^Ttt, * 10 

ait*- * nam* $ <Dm&i&m*®mi<&zrctbic 

#«<DiiiPti, &Sl!£nfcffi$©B^Hl$<D3£ B B B fi!tfi 
^*fc«An£Hi:TL£3. lot, S«aiSfl»c«^ 

ftia«***SS«±*iiP«**4:, -£T\ #HSv 
-*E»©fcftK*«bfe8ll*fli«oS«HWFJi:»llMa 

[0 15 8] C©«fc?l;:, ±l2ffl^^^^Tt±, iS^ji 

T\ **lfc#l,vi-7;</l/XEfiflt>fi< 4oT»Wtf 

ftZtlXtfcG eTe-Sbi T e , MM 2 7b£&JMB& 
T*«\ ««WK*ti«H*3f <^^#x.5>n5 0 Ge 
Te-SbiTe>»ftl2 TC^&SJSJSfcfc^Ttt, #H 30 

T\ £ B B B j£fi«£$!3l^LT^&(,\, $fc, 

aos J; ») t fav ^sst^ tss. for, 

±teGeTe-Sb 2 Te 3 jg{e(2 tc^3K»SKH3^T 

a<T&^ B s B {b£arc-t£©-e£5 0 t^t, w?g 

[0 15 9] ±IB©J; 5 S b T e #£&j£lc&il4) 40 
Sb*£*rr*ffllfc 1#K:*5lCGe*£*tr*ffijS© 

Wt*-ffl^e.*5^ B B B «^T'fe-50AWt U> 0 ±E 

fcT-t#SC * 
-<D*£ B B B fflfre>&oT^T t i < , 4iKotlWB»6« 
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[0 16 0] £OJ:34liltttfc¥--«fr&4*BAJI 
Ctttt, Sb7Te, S b 2 T eaUT'Sien 

5 < A&«ttM& a g s b t 

WfcArsttottAtttfsaE***^ *&?*g£<D* 
#**s B B B e^«?n§ie^ v-*©A2»«tfa 

[0161] fsaH^fsffloma, fESsmnmMk 
timtc±2<m??5o bps, *»wfc6ir^T»*u> 
±te^ B B B ffl*^*^5 fc»t tt x EfixoflJliifkafS 

m&O as-deposite dVmxit. ji^^HH 
ti\ Wfctf, ^HfkSfi Gi« 1 5 0-3 0 0°C) Ofc 

[0162] iSBiajBftcfii/^Ttt. tmm^'tm^ 
Tmmmmmm&{tiEi£x*>&<, zr^ mm® 

afb?*Tfej:f». col, issikoiSSfiHi-rffsi: 
[0163] m*.&. n&&.±ic&ft?mmte. 

2 y. sWT. £?3:LOJl /i s WT£T5d fc^JfSL 

l\ C(0^ SW©S$«, iimi 0~1 0 00/im 
T'&tK SfftOfi^ti, S#0. 1~1 0/imt*$5, 

?>si?n5. ^$3§gti, a#3~i om/sist 

Lfe«^ x Wk^$T—B}gi6Lfctl^^P B B B Sft:L 
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<t/\ «*«««»*© 5 0-8 0%© 

jfeaauBtw*u\ a*; Bsn©B*8iig*©fc© 
co 1 6 4] u— mmtLxit, *m#u— f, #*. 

IS, $rat£-A©5S8i7jfo£ai?P3^;£fifc-&S#, 
OWft«T5ct*'Tt5o l®$K&£9©¥g73lR] 

Sgfc&5£«K, £-A¥g*rfl©x;M/#-#* GS 
#10-20%) ti*1-**BIBffcK«OTO-*H» 

t% a#¥S73iRjo^sifitt> a*e-i*g*©i/2 
[oi6 5] imm<£<DiB* 2*<dv— *fe-A*ffi 

k a#«5^?, i o omga^-^-v^ h^tff 
$*a?> a ^-^©sit*©***!**-*^. 

[0 16 6] ±IEill£tt««x *-f 

R 1 R 2 ©gtt/h2^/*ftf #S L 
JHtflfctt, R l i: R 2 fcT?j£*£nST82tttf 1 
0 (%) 1#tc{± 5 (%) WTtaai^lctSO 

[0 16 7] 
DR2 4] 

2 | R 1 -R 2 | / (R 1 +R 2) x 1 0 0 (%) 

#j;Ltf, R 1 1 7 %gg©ffl^ft:&#?ii, »R2 50 
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tfl 6 ~ 1 8 %©|GH£&ftfcf i</\» 

[0 16 8] 3b^S«I»i<bttfil*Mfig-r5fc4&t£:(i, H 

U^©«fc 3 4«BHftSft'e#6nfc*.HS 
Hffltt, Sb/Tel£#4. 5giKJ:D*#ft*&t 
li, ©fcA^II^^-f <, 4. 5J:t)/hS^«^a 
ffi&JWfifcfcOJM"^ MLfeSb/T eitfctt 
Sfe©T*«£^ 0 Wc, CDttjg©16ft£g* 
±, DVDlM©4fiSiS£U:©Seflrctt, A7?iH©¥- 
ffifr ?> & 3 $8 A £ 1 3 ©##* U\, ft: 

ftfltigi:LT, ESJi©WP*l 0~30nmfcU ± 
S5£«Jl©mp* 1 5~50nmhU fro, KS-fS© 
lKJP*3 0~3 0 0nmi:Lfct>©ff#SU\, 

£T©^V-*©B||lfl«£*fc:o^Tn/m«: 
1. SfiLbttSCi^lK It, n/mttl. 
8W±1f**4:«t*)»$L^. n/m©±|5g«, }I#4 

mm. »sb<tt3safr**«, es/^-pw^ 

T?&*u£<fci>\, 

[oi6 9] 7j h7yxm<DMmz*¥ffli<Dyt 

sdm%&*m^Z®&lt. Pe = Pb = Pr (PrliS 
£3fc/<7-) t-ftt{£<U\, P e > P r t. LT^jcb* 

UTE»S*fflU— lf-3tt«i- A* AWT 
[0 17 0] SWSti, JMSMfiEJiU ^*PiiJe*Si6 

s«si*wr«fci6, *5ew©iafiflt»t*^^Ta:, ; e 
*^iSJ!!aii***r-rsEi*Ji*ffl^«©^»*bv\ e 
fc#*sn*-*-ex KWJiiciaikJIMftJftttilWtifc 

ffi^gH^ 0 . 5 0/DJjnF, «K 0 . 4 Q /□ WT© 
Tfi, 2 0 n Q • mfiU: 1 OOnQ • m«T@S*WS 
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coi7i] EMitmfcLm 7)i$-vi±, as, 

KWJilcfiWe#*7;l/5-^i»^i:bTtt, Alt 
Ta, Ti, Co, Cr, Si, Sc, H f\ Pd, P 
t, Mg, Zr, MoJUMnfrGftS^WSSffftfc 
< t £>-«<7>?&&n7CiS?£#W-t 5 A 1 5 

ns. ±i2^iio^<D# : sa«, auto. 2js?%w± 

[0 17 2] g»MCfiEffl-pfr5«i^fei:LTtt, A g 
CTi> V, T a, Nb, W, Co, C r, Si, G 
e, Sn, Sc, Hf, Pd, Rh, Au, Pt, M 
g, Zr, MoRtfMn^5ft5»^5atfnfc / >*< 

i: t-a©aiP7ai{%^r-rs a g^w^sns, 

g, PdRtfCujfrSfc*Sfr6»fnfc4>4<fcfc- 

[0 17 3] &*5, A 1 ^\<Djfeta7aR©-&*«Jf>A 
g^\©j«ni7E*©^«K:StfJt«lbT, 

Mil x 1 o" 3 P attTfc^SCfcjWffSU^. 
W«l!OaWA*fi»r*fcl4, fiScSlU— h^r 1 nm/ 
fcWJLL, 1 0 nm/#W±i:-r*©tf#i:U\, ft 30 

yh<Dl^X/^-y?**X (mtfAr, Ne, StfX 

[0 17 4] ^SOSfl&BillfcajaSfci&fctt, s» 

■fc^jub-rscfctT**. mar* siawb** 1 ** 
an<iwi«TT?©Bftttk:BWi«4i:* zttt&zrc 

***ftfrSft*JWIIi*W*T, 7;l^>7AB££g 

■©JPStt, IS5n mfiLh 1 0 0 n mWTSifc »* 
L < ti 5 n mtti 5 0 n m«TT'$ £ 0 JMffliJWW" Sf 

[0175] ft*?, fcmmtt&mttzztte. mn<D 
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[0 17 6] 

*V *5BH*4»MI!tHBgSn*feO"ea:4<, 
l 

1. 2mm/fT-h5>y*>^ffl©?t (h^vWv? 
1. 6 /im, jJMBftO. 5 3/zm, ?ggii$^3 7nm) 

^jatfe^uA-^-rMSfiLht czns) » (s 

i02 ) »gai*7 0nm, Ge s SbnTe.«tE^ 
Jl£l7nm, (ZnS)a ( S i Oz ) » {£g/f£ 4 
Onm, Alas Taos 2 2 0 n m, ^-ft^ ft 

IWJI«fl38«3-b*4|iniJW&L«fl:tT» tig 

[0 17 7] ClcDxi'X^^, U— tf-lfc68 1 0 n 
m, tr-Agi^l 08|imX 1. 5 jim©/M/#'l'lx— 
■f T? 4 2 0 mVJ<DW-r-WmU£k<t*ftl\ £ €> 
b-+f-Sfi7 8 0nm, k!>y ^7fy©HP»N AW 

0. 5 5 <DffFti5SST\ "9— #%M*T, iflfcitHi:* 

1 9 . 5 mW<D D C jfrtfBfi{b£-&, ISA 

[0 17 8] lOt^^KSLT, U— f- 

Sfi7 8 0nm, £y *7'y7<DHJQ»N A 0. 5 5<D 
WffiSBCT, ®31 1 2m/s (CD<D1 Ofgil) , S 
**ny*fl8SN3. 1MHz, if^U'^aiT 

2 3. 1 t/g>0^ftt'»I^C E F M^7^^i^? 

hZUfrfco E FM^H^ST'ti3 
TW&l 1 T$T?0BfHWfi**fcOV-**fiyH-fS 

So 

[0 17 9] Ctl^^-VS:, «JiS©»tJ^rS«3 
(n = 3, 4, 5, 6, 7, 8, 9, 1 0, 1 1 IC#L 
Tm=l, 2, 2, 3, 3, 4, 5, 5, SiD&vlCft 

= 1 8mW, ?|SA7-Pe = 9mW, /W7^<7- 
P b=S4/^7-P r = 0. 8mWi:LT^— 

[0 1 8 0] ?i£tJ2. 4m/s ( C D O 2 ftjl) T'fir 

fc^, M^JgtsOfp/Dv*B8ffli:bTDC^7-l'XLTi^ 
*i:ofc 0 ^^h^ffftolC^fcO, $T, 3 

TW5> 1 1 TCD^rV-^^HfiT'O/^l/^^llJ^Oft 

Ha. T, «*&S*7/Vl/*Efig0. T*ftjift:L/c 0 
[0 18 1] PJtbT, 1 1 TT-^ (2^3S^»T- 

1. 2 7v^d#) *5ftmLT, &tm'wzm. 
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832. 4m/sfc*tt«S4v-*BtlBK<Da. 
tt*H7t^1- 0 a. =l. 0T\ V-^^Hfil. 2 

2 7v^ag>T*$£ 0 

[0 18 2] pgfluc, 06(b) tjjrf'Vl^ftflJTJiS 
p. (m=5) te#te*«KLfc. CD|£3I© 
2 ttSttcMj&r 5831 2 . 4 m/ s fc:fctti.#?£v-? 
«flHIfi<0fl. ttfiFtt*H8t^-r. 0. =j3 5 =1. 0 
-ev-^BfHfi 1 . 3 5V^^D#T'$-jfto 
*H»%#V-^^iaS©V~^t^bTfTl/\ ftHI2 10 

fc, H9lC3^r/<;VX»fJ*S*i*SLfeo 8T 
~ 1 1 T V— £©ftv— £{COl/>T«— gtai =1. 

0, 0. = 1 . OtLft, 

[0 18 3] SMftm, B9fc3**>W*#»Kr5£*ffl 

^©v-£f$rag*SI£Lfd|g£*Bl OKg^-To V 

*ft©"fnfi, 3 T~l 1 T©£v-**jES|fc:E9lb 20 

*ffiJi{fi < , 2 fg3iS£lC S C DMte© 
Vy$±m®.\ 7. 5^y#^+»T[Hl>3> 
to. 6«±fc*3*H»i:UME»fl^*fc*cfc# 

So 

[0 18 4] 3fcfc, H9C^f /Ma#*raS*J8^ 
5y*Wg^©£j£K:tt* V--x* hn-^xttS© 30 

AWG 5 2 O^ffil/^fco £©8^ -e-^Sftlc/^l/X^ 

S-ttT&maoV-^Si:, 2<giIff£T*l 7. 5ns 
«T©&#ftv-*S5?y *&tfv-*fB^-y *£im 

[0 18 5] 7y^^-y%BlLft^ 

mmmz 40 

1. 2tnmft*b7 7^1©I (h^^^tf^f- 
1. 6/im, ftfiftO. 5 3/im, 8KB2|?I3 7nm) 
*£jSLfc#U h««±fc (ZnS). (S 
i O2 ) a {SSH £ 7 0nm v G e 7 Sb. Te.< 12® 

Ml7nm, (ZnS) ss ( S i Ch ) ,5 4 
Onnu Al«.s T a 0.5 ^2 2 0 nm> Ztl^ti 

mmmitmum^- 4 p mi^ uiftLTftfV 

[0 1 8 6] CCDxfX^fc, I/— *fH£ft8 1 0 n 50 
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m, tT— A#*<] 1 0 8 ^ m x l . 5 (imOAM-l'U- 
+fT*4 2 0mW©>*7-TfflHMgSft:*fTl\ 
U~»f-aS 7 8 0 n m, tf -y ? 7 -y 7°©Fwin3£N A 

o. 5 5mm^mr\ v-#zMfr, mtmrstz 

l@-f09. 5mW©DC3fr??tSSfl:S*, SHU^b 

[0 1 8.7] ^<Dm, CCf-fX^tcMU, U— »f- 
$17 8 0 nm, tf-y 57v T^HflPl&N A 0. 5 5© 
fMKSBET, HSSl 9. 2m/ s (CD©16fg 
3D » S**ny^fl»S6 9. 1MHz, T=14. 
5^/®©*ff?H6 (c) tc^f^;l/X^fJ^«:ffl 
t^TitrtK:8*IBI«ft2 1 1 T©#SRv-**SESL 
fc„ I2i^7-Pw=l 8mW, Si^7-Pe = 9m 
W, /W7X^7-Pb=ff£^7-Pr=0. 8mW 

[0 1 8 8] #£ti2. 4m/s ( C D © 2 ffiBS) T'tf 
t/\ B£fl^« 2kHz ©iSJij£iIil7 ^ L 
fl|4fiai©^&*Hffli:bTDCX7-fXLTai 
frt^fc* *•©£** i—Zityfitti 3. lt/^. 
X^-X>^y2fil 3. 2-JVfj>T'£9, CD£lf&©± 
RBttl 7. 57V»*-HH«:Tiaofc. 

[0 18 9] $fc. ^»«lfcra*tLTEFM$Sl7 

Hfig&IJ 2 T'ff S Lfcxf 7. i> KftLT. Is— !f — ft* 7 
8 Onnu tf >y ^7-y 7*©B8PftN A 0 . 5 5©fFffig 
BtT, HiS 1 9. 2m/ s (CD©1 6fgi£) . S* 
^n-y>/SjSS6 9. 1MHz, T=14. 5-^/g>© 
*ftT?H 1 1 K^T, 3gtT C D - R WO n - k ^*J*^ 
(m=n-k, k=l<, n/m<D*/H»(i 1 . 1 ) 
V^TI^IHftfi* 1 1 T©*fiRv-^fc 1 1 T©X^- 

[0 19 0] |2S^7-Pw= 1 8mW, ^S^7-P 
e = 9mW, ;U7^7-Pb=St^7-Pr = 

0. 8mWtLU-^-7^ h8^*fx-3fco t^L 

^©v-^tfi*aiJK:ffla-r«»«-esi**jb«-B#5 
n- i ^»j*a©s$*f2a^;i/x«*«t»3iiii< tfc 

*^ E«U— f-^0^iS^jH/O^t\ I2^W-P 
w©**:*fefe6-r^tT, fcS8(i*©*#l4£<jE6 

HS60IJ3 

1. 2mmST'h^-y^tf'y^l. 6i^Dy, 

0. 5 3 |tm> JS^*?I3 7 nm©h5>y*y^ffl©P 
*Jg/fiLfc#U*-Jp*-h»IIS»fi±k: (ZnS) to 
(S iOO » {£»J1£:7 0 nnu G e. S b» T e is 12 
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fiW*17nnu (ZnS)» (S i 0») » 

4 5 nm, Alas Tans -&#Rj<fJl£ 2 2 0 n m 
(fl««Sl*tt lOOnD-m, ffifcfiSt^O. 4 5 Q 

tea z<o±km9mm<fflmmmm4 fimM&L 
tco mh7v*vym<Dm&miai;mtiit$i2 2. osk 

Hz LT+1 kHzt'SSS (FM) £H 

Ztlfc, Jgifi (peak-to-peak) 30 n m<D 

Co 1 9 1] mswiatf 2traafc:, *rvx^£u 

— tf-ifeft&8 1 0 nnu fc'-AOfiffiftl 08(imX 

**3«fc3lcEBLT, «ai3~6in/sTfj»ffU 4 
0 0-6 0 0mW©^7-£iIStLT&IB{b£fTofco 
7 80 nnu lf-^7-^OMNA = 0. 

5 5©ffffigBT\ •9--#%AH3-TiSi:SiHSP* l M? 
09. 5mWODC3t-elfiftfkS-&, tSUftl^/KDy 

[0 19 2] E»?!4ffffiEt±, 1 20 

0 00 (Ifi7 8 0nm, NA = 0. 5 5) ?f 

•y hfcLTO^y^OfFgfflttl 7. 5-*V#T*5. 

?- hm^m±m<omwMt Lx&mmmw;-- 

f^hD-^xaiAWG 5 2 OfcEl^fco 
[0 1 9 3] £f, CD»D 1 6ffi3 (1 9. 2m/ 

s) T'ig»*fTo^o cvtemmzuytmrnTiti 

4. 5^-7#T'fe§o 

(1) S-fv H 1 4 t^-r^fflSES^Vl/XSfflV^H 30 

ST*2 0mW> ;W7X^7-Pb, fe-^7?0. 8m 
W£U ^IfflOJBi^y-P ettl OmWfcLfco 
[0 19 4] Sf, 014 (a) a, =17? 

-%thtc%mmW^7,X\ 0.%/3c (-Jgft) 
LTx £n£^b£#T3N B B gv-^»xc>*7A;l/ 
^EIHSttfiptefclKfc. *7jW*EIBjW3.J:* 1 T 
iDSi/^Ktt, 0 3 (d) fc*-f«fc3£' 5 ?-*Mi£ 

so, mffir-t, zimm&fc&xh^rc* 40 
(*-eo««Hi*Jll*u^;i/0«^5itS-ei»i/feffi (x 
100%) *fEHSfc^ltb. ^H£©*7/WXERg 
«c??tt£Hl 5 (a) iC^Lfc *7^;1/XEBjWSV"> 
i:, W>eo«»thf*OWi (# B s B »v-*ffi^&) 

XEfStfi T%iSAfc££3T'J:?^<gllgjb<fSS]L 

[0 19 5] 014 (b) J:5ft#*JEK 
^;1/XT% *7^;K*EH£ l . 5TT— 5££LT, £ 
WSOE»/^bXKIH«a?tt*ttWbfeo HI 4 (b) 50 
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KiS^T, a. (iac (-£«) t LTHtfcEfl^-tf 
ft. Bl 5 (b) \Z&m&Oa cte#14*^bft 0 ac 

= i ~ i . 56Si?air^LT£>ietf»&ntv* 

[0 19 6] (2) 3KK % (FHWXSMia 

, = k /?. =1. 5 7?h£lt> jyun. 

fc 0 Hi 6fc*l^T«ftflEfcO. 5T£>|E^/W7.EIS 
*l«IillLftOtt, v-^ft£IE5iKl lTfciS^tt 

It, TcC&SSJBttl 1 1 1 Tv-£ffl08 

*f4LT^S<DT\ S?«v*©ff$fc©±Httl 7. 5^ 
/#(ns)T*SD, 11T14»1. 2 77^^D# 
(/i s) fcffiS-rS. Hi 7, 18Rlfl9tl4.cn 

e©ffi*^iiT*gE^nTv^. 

[0 1 9 7] 01 6 (a) ©<fc54#»JE»*rt';**fli 
t^T, SfcSfCE^U'Xai S&^tt^P^fCo HI 7 
(a) Rtf (b) lifnfnT-^«t7-^fllOa 

§o HI 7 (b) iD, $1\ ->*-y*£l 7. 5^-y# 
WTKTfrSai tLXO. 8~1. 8#3ST'&5C: 

[o 1 9 8] 01 7 (b) xit-r-^mt^-^mwt 

BfS© 1 1 T##SnT^&^<0-£> ^ICai = 1 
T, Hi 6 (b) fcj^r«fc5fcSMWiEg/<;I>X*JB^ 
T> T*tt#tt*«W*tfc. HI 8 

(a) Rtf (b) ItttlZtlV-t&t^-tm&Vfi 

5o 0. =1. 3T\ H«Bt2©v— ^fi&tfv— £H 
ftWBtl, /?. =1-1. 7 0®Ifg|!f5:->"'^tf 
»5ntV3Cfctf#fr5o CCT'tt, 0. =1. 5£ 

[0 19 9] HI 6 (c) ^-r«t3&^*IE 

^^;l/7v*ffll/-»T, a i = lRtf/5. =1. 5 i: LT\ 

m.®m<o*y>wzp* &m&z&wiLtc 0 hi 9 

(a) fttf (b) tt^-n^nv-^fitv-^IHISO/j 

s„ =0. 7iS.®xmw<o-?—>7mi:-?-z®m& 

f#5»n, /3a =0~1. 8©l£^®HT'm»^->"-y^A s 
mZftX^ZZttfftfrZ,, 

[0 2 0 0] tiUbfc!) a. =K /Ji =1. 5, 0m = 

0. st-rn^ mMoi 1 tv— >>m.tmwJ"jz 

(3) ±m (1) Rlf (2) £D*gm*7cJCv a. =1 
±0. 5. 0. = 1 ±0. 5©SEBT\ bGIH C^tUEB 
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fc>W*S»J*iS*3T~l.l Tv-^fift»6**EF 

^;1/X#fj£i£t±0 2 0 ic^TOD 
CO 2 0 1] ntffl& oSOv-i'Mn 

T = 2 LT, fcf£U Ltt2fi(lOi», ©V-£©fg 
StclSbT, m=Lffl©EIHfc$MWU Ei^7-Pw 

Pb. *IMiT'<*EH*:7/<;l/XEM0. * 
[0 2 0 2] 

[»2 5] a, + /}, = 2 10 
a. +0. =2 (2< i Sm-1) 
a. +0. = 1 . 6 

T= (2L+1) T©V-^gf2g©tl£iis m=L{@ 
[0 2 0 3] 

[»2 6] a. ' + 0, ' =2. 5 
a. ' +/Ji * =2 (2^i<m-l) 
a. ' + 0. ' =2. 1 

fcLT^*. 0$D, 2LTV-^i (2L+1) TV 20 
-*Tf*«!ttH:in=LT*nur**^ %MhW$kM<r> 

[0 2 0 4] 02 om a. T©n TV-*ffli8fc3* 
■T^jIST.. = 0£LTV5 o $fc, n^4T't±, n 
fc.fc&f\ tfBHS»^;l/^»tt» a« =0. 8, p. = 

1. 2 (2<i^m-l) Z—fctLtCo Zbfc, ntf 
«R©«^fcti. at =0. 8, 0. =1. 2, a. = 

0. 7, 0. =0. 9T-£tK ilf»0«^£l4ai ' = 

1. 0. 0. ' =1. 5, a. ' =1. 0, 0. * = 

1. l£Lfc 0 3 T©*§£©&^W«T\ a. =1. 30 

2, 0> =1. 5T^<fe5i:3TV-^S^#fco * 

[0 2 0 5] fB^y-Pw. , 
ii i C<J:€>"f — £T\ Pw=2 0mW, Pb = 0. 8m 
WfcLfc. Ii/<7-Pettl0mWl:Lft. 9®*- 
A-y<<V& (MmmKOmUtt?) ^nT7 40 
-^RtfnTV-^CV-^fiRtfv-^ft, 
E 5> -v * L fc 0 V- * fiRtf V- * Bfi©^* 
02 1 (a) C» V-*Rtfv-*Hfl©5?y**B2 1 

(b) KiSLfc. V-*g&tfv-*RSfittlil£IE5ik: 

@32Sfctt^2~3*/IMia6I<k1-*tf, 17. 5t 
[0 2 0 6] (4) ra*©«f*»C|(Savi:^D-y^H 50 
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ffl T 5 E, 5xiv5imitWcZ. 3 £ 
X. CD 1 OfittT?©*-^— 5Wh*tt*fe. -Tftt) 

&f>„ n£4EfcV*Tti\ a. T (l<l^m) 

a. =0. 5, j3t =1. 5 (2<i^m-l) T— £ 
tLtz 0 

[0207] ftm'wxjj&imz 2tc^-riit)T'fe 

5o nffWl^Ctt, a. = 0. 6. 0. = 

1. 4, a. =0. 5, 0. =1. 4T-&9, SHS©* 
&Klta> ' =0. 6, 0, ' =1. 9, a. ' =0. 
6, 0. ' =1. 8tbfco 3T©*^©*aB!l»T?» 
a, =0. 8, 0. =2. 4T*%J:5if 3 TV— £g£ 
f#fc 0 C©#*J8ES/WX«\ n = 3©«£*Bfc^T* 
gfrfau 0 2 0Tl#&n/ctB®^;l/Xfi^-^C«ofcf 
S*ny*JH»Jfc» 1 6/1 0ft OBOStSJtW) L 

7X/<7-Pb I tt*tt»> i Cift-f-ST, 1 6@& 
Bf£:|^i;<, Pw=20mW, Pb = 0. 8mWJ:L 
fc 0 IS/^-Petl 6flSJS$fcraiM OmWtL 

[0208] 9@*-^-5-rh^ m®%s&*o®t 

»ft-T) ©. £nTv-*&tfnTV-*|ffl©-7-*ft 
RtfV-*fflfi, £5K5?'y**»l£Lfc." V-^SK. 
tfv-^BI*©ISiR*H2 3 (a) V-^Stfv- 
^©^££02 3 (b) E^To V-^SRtfV- 
^HSttSffiBifc n T K£oTi3 1>» v'-v 3? 
-5>fMcJ:»>, W2^ckD2~3t-/#gaS{b-r 

17. 5^/S>tTF£iR$ofc 0 
[0 2 0 9] 7^hT*«&<, — J=L, Jfi 

s^7- p e zmffibicmtLrffittft -ore t z 

ze>K21-S®8&Vy*ii c &&1£ti1t* (5) mm 
©MEftK. 1 1 Tv-^fflO^ffllBS/^Xi: 1 1 T© 
v-^BBfi*^ft5llDigU^-> (l 1 T/^- 
y) 3 Tv-^l^iffii^^xJ: 3 

*»645«0iIL/^-> (3T/^-y) t*m^T 

9^ i o@it i i T;<:*-y£*-^— 5-< h 

LT. 3T^©*+U71/^;l/©fiT* (d Blffi 

fc» 3Ttta»a7?e=F©i*ntf4i:«^ 2s*wt3 

T, 1 1 Tfcfc02O©#*J;£i££^-;UCa, T (1 

[0 2 10] tmtWt9uyirmtot<Dm*-'&£L 

CD^5I©1 Offii, 1 2ftil> 1 6ftiIS.tf 
1 8ft5iT\ *-^-9>f h^*tk2 0 d BW_bB<fc& 
nfc 0 5>^^->*ESLfc«^, nTV 

-^tt, «S©^ B B B«gP^C«-»J$n5^t^<, ®^ 
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CO 2 1 i] fcfc, JW±T«fflbfeOfcRaoCflUI* 
£ISftT?fcS £ k *<fc>fr o fc 0 fSAig k bTf±1i#8lfci: 

0. 6mmjp-Z?h5'y £fc?y^0. 7 4fim, 10 
0. 2 7 /in, ffimZ%}3 0 nmOh7'y^ffl©l 
*»J«Lft3l«U*-sK*-h«f|gS«±K: (Z n S). . 

(S i 00 » UfflB%6 8nra, G es S bn T e« IB 
fiW*14nm; (ZnS). (S i 00 » 
2 5nm, A Us Tau -a^St^Jf^ 2 0 0 n m 

(.W-WmMKl 1 0 0 n Q • m, ffi«fiSx^ 0 . 5 0/ 

SO. 6mm©^*W&£fc#T«£{fcg-r-fX*i: 20 

bfco 

[0212] ffstifcr^x^fc^LT, mmm3tm 

title, U—*f—fe&¥J8 lOnm, kT-AcDfiffl^l 1 0 
8/imxIl^l. 5 /im©ffiffl^©*SiOtt:-A£ft 
«^¥^|pJ^^50ct9^i2fibT, l£Bl3~6m/ 
sf^ib 4 0 0-6 0 0mW£D/-?7-*MI^LTSJ 
mitZ'ffirco *6IC % ifiH56 6 0nm, M.v*7v 
7°©MP&NA = 0. 6 5©fFfflgST\ 
Rtf7*-**iJ--#*frW-T»SWC 1 SfoB6mW 
©DCft£4m/sT?£££-frT, «SftU^;KO/-r 30 

[0 2 13] §ESS£ff<ffi£«. AMf7^DDU 1 
0 00 GfcS#J6 6 0 nm, NA = 0. 6 5) *Jfll/\ 

Lx&mmm i %mv--T>> ha-^xttsAWG 6 

raf$!) v DVD (3. 5m/sT\ 26. 16MHz) 

[0 2 14] $-f, Ea«fO«a*DV'D©4. 8&& 40 
fcfflMS"f*16. 8m/s (^7^SStl2 5. 9 
3MHz, tuytmmi. 9nsec) t Lt, 02 
5 fcjRf J: 3 &ffi¥3»T- 1 4 T EM*#»J LT*M 

Ltc a ffi»/*7-Pw=l 5mW, iH£/<7-Pe = 5 
mW, ;H7X;^7-Pb = 0. 5mWT— Sfcbfc, 
eft*7HK*fKH*T w. 7Z><7'HHWKIin* 
TbiU Tw + T b= 1 TtLT, 14Jlffi<DPwi: 
Pb*HWLfc«^ (02 5 (a)) f:, Tw+Tb = 
2 T £ LT, 7JW!OP-w4:P b*!SI*Lfc#& (02 50 
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5 (b) ) ©2O0f^tOt, S^fl^OfESv-* 

au4>osii«oTw©Te3tr«jt ctw/t) t£#tt 

fcfffcLfc. 2TJI»I©Tw/T#l. 0©*§£-T\ B 

k&ofc 0 0. 55t^ttSA/«»»W»SftTfc»>, 

TbSS2:#X.&tl«. 2»e, Tw/Ttfl. OtbbDffi 
BT?«\ TwOffttoK^\ £WfeWBTbTV3o C 

#Snfcfci6k^fx.5>n2.o Set, Tw/Ttfl. 5 

mtftirc ditf) . i TJWBo«*tt, r 

ofco l©^ 1 TJi$T*t±, +£fcffi»*7H!Bi# 

[0 2 15] £Lh©IS*fr&, #*!l£S/<;l/*ft£;£S; 
2£fc«3T\ i:fc2S i Sm- 1 ©»f»|lfl5MMK 

»/<;l/X#fc.i3^T\ ai = Oi' =K iSi=/3i' =1 

x-fX^tf, 14m/sMl7. 5m/s (DVDg 
if 3. 5m/s©4&tf5fflfa[tffla) ©ft^ii^ji 
^£#W?&££k£&T©cfc3£bT«lgbfc 0 IP 

ts, 8 j^-tmvmm&'wxt 8 t<dv-*ihk 

£fre>&5*lt>ilb^*-y (8T;^-» t, 3T 
5HD£b/^-> (3T;^-V) kfcffil^T, 

-rhtL i oiiC8T/^-y**-/^- hb 

h}B£tt:kbT#fefco DVDk^UffiSSBJtiftS* 
5«ak^*ny*fl»ii:©»£-5£i:bT, ?ti¥ 
tKO^-^-^hm&t^ibrctC^ 1 4m/ s 
Rtf 1 7 . 5 m/ s Ztl^tlT- 2 5 d B W±©fflK>M§S 

ftfCo 

[0 2 1 6] S5tC> MfB^fJia^Vl/X^^3tC 
2S-3^T, 2 T bfc^;b^»*J*ffi* 3 

T~l lTRtf 1 4T7-^1A^*5EFM+Ilf 
^Sa*«ai 4m/sMl 6. 8m/s (DVDl 
»3. 5m/s©4fgil£tf 4. 8^3S) tC^bTfT^: 
ofc 0 4ffiafcfett3*nv*ll8»ttl 0 4. 9MH 
z, ^a-y^^ffit±9. 5nsecT*5, 4. 8fgjl 
!C^«-5^D'y^SliftSS[{4 1 2 5. 9MHz, ^P-y^ 
MMli 7. 9nsect'$5. RftWft/^V^^fJTSTS 
ti02 6C^Tii»)T*&5o n*M»»» oSD^-^fi 
tfnT = 2LT (fe/£U Ltt2W±©S») 

b, fSfil/^l/XEMa. TSO ; *7^;L'XE^/3i TlCfc' 

[0 2 17] 
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[&2 7] Td. +a, = 2 (Td, =0. 9 5) 
/?.-. +a. = 2 (2^ i ^m- 1) 
fcU -35u n*ffif& O$0v-^fiA<nT= (2 L 
+ 1) TOlns "T-^OffiRfcRLT, V-^*m = 
LfflOKWC^WU E*>WXEI«a. Tfttf*7/< 

[0 2 18] 

[828] Td, ' +a.' =2. 05 (T„. ' =1) 
P,' +at' =2.4 5 

* +a.' =2 (3^ i ^m- 1 ) 10 
0.-, ' +a.' =2. 4 5 

tLfc COl^, L = 2T«0,' +ai' =2. 9 il 
U a. = K a.' = a.4-0. 2 = 1. 2 1 Lfc 
[0 2 19] LS30lf-g-{i. (flBSa^^I/X 

8Mi, a>' = a, = K j3i' =j3i = l (2< i ^m- 
1) X—feth. o. = a.' = 1T— SfcLfc 
L£2T'tt, a,=a,' =1. 0 5Rt>\ 0. = /3.' = 
0. 4T?ntJ:6-f-Si:L/fc. *6t3TO»^tt,: 
Td, = 1 . 15, a, = 1. 2, /J,=0. 8X%£o£ 
3T?-tm*mco H2 5T?H\ sdM/WXE. 20 

[0 2 2 0] i fc«fcS1*— £<0 

fflPb = 0. 5mWtU ri£/^7-Pe«4. 5mW 
fcbfeo BK7-Pwi fe i tJ:6-r-Sfct9|g* 
h i©x >y 7 • y— • ^ d >v >? V yftmm 

-Pr = 0. 8mW, ^5SS3. 5 m/ s T'fiSfc 0 30 
■fn©ESISffittfe^Tt>H2 70 (a) Rlh* (b) Ic 
TTstZolC fE®^7— 1 5. OmWfcfc^TX-)/^- 
y- 'thyt i?y $ li 1 0 gpfite 6 0 %&L 

±**£l/TV*. $fcR„ fci&l 8%T*&ofCo IH 
1^7-15. OmWT?*- htitf?&Zmj£L 

rctuz. 027© (c) t^-r^dt iooo omv± 

Ttx «> -7 • -y- • 5 o y 5 Vy $ a 1 1 %J-;TFT-& o 

[0 2 2 1] £5tC, ^OrVX^CftLT, MfB^- 40 
•IEflK;l/Z»<fe36ra 3 CS-i^ftB 2 8 
$MW£S*El/*T E F M+XHtiPHES* D V D 2 fl££ 
ttiS1-§iSIM7m/s, ^P7^Mt5 2. 5MH 
z (taytmmi 9. 1 n s e c) T*!ElS£ff&o 

£-£Pb = 0. 5mWtU MS^7-Pe54. 5 

£L9HW--^-7l'h&<DX«y:7- 7- • £o-y£7 
y^»i:S»Kf[«DS2«^7-tt#tt*j|l!lSLfc. 02 7 
(a) Rtf (b) £3rt<fc5fc, SS/V7- 1 3. Om 50 
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WT'i y 7 • 7- • * D y * 7y 2 «: 8 %*7g, gpg 
«5 7%0±*£SLT^«. Rt* !i^t8%T$o 
fco 12^^7-1 3. OmVl-C'*-'*-?^ h&fr&Z 
02 7 (c) fcjfrfj:?^ 10 00 
0@ftTt.xy '7 • 7- • *uyiri>>y 1 1 %JWT 

fc £ o T « i: A, HSffc L ftfr o fc. 
[0 2 2 2] fiLti D» #SJf2ig;Uafg£7?&3 £S 

£<fcoT, 09;L«\ DVD«Dt-*xU7TS3¥&*$J 
2 4mmi>6fi5 8 mmO^lSSIC^^T, Hteftil 

[0 2 2 3] 

?ii£, cvmMv i 2<5mw±te Fumm-?-t<D* 

[02] flaEosEa^^i/x^fmsoKWH 

[@3] ffl^fka^is^^ftoia^ v- $ mm.rjs.ki 

[05] E F MSWffl^©S4»}g (7-f><*-» O 

^0 

[06] *sswsi*ffiioi i Tv-^osa/^i/^^ffl 
[0 7 ] xminnm 1 1 5, a , t * ^p^s 

[08] *&8%K0| 1 0. tV-^BfriS 

OH^^T^57 

[09] *fSW**ffll 1 Kfelt*, EFM7^i/<* 

->of^/^i/7^fjo-eii 
[010] *%wnmm 1 tte^sv-^fiiis/^ 
-x^fioiis#oaiifflho§a^^-r^v7 
[011] 1 1 tv-v 1 1 Tx^-x<Dmm 
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[014] mm3<» (i) Kmz'rtzftmmz 
mi 5] n»j3<D (i) fcfctt*antfw?tt#tt* 

[016] USS^fJ 3 CD (2) (cfctt*/<;l/X#M#i** 

[017] HMO 3 CO (2) fcfcttSv-^ffifctfv- 
^IW*Oaitt^Ftt*3?r^77 10 

[0i8] mmm3<D (2) K*sw-sv-*s&tfv- 

[019] ft»J3<0 (2) fC^lti.v-^ftSt>*v- 
[02 0] £ffiffl3 4) (3) fcfettS/W*##J£a* 
[02 1] (3) Kfctt&V-^g&tfV-* 



#P*8 2001-331936 
58 

[0 2 2] &fifeft3 4) (4) fcfettS/WXSMfiteifc* 

[02 3] HttiH3<0 (4) fcfctt*V-*S&tfv- 
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AO, 2< i <m-l©^T© i ICHLT. a, 

gg©SHfr?-— -»K:fe^T. g. ( - 2^i<m-n^ 
z^2M£M£M2 3 3? a 3 4 fcgg©j fefagpj%, 
[ffi*53 6] «ffinoaaa^a< fct,2og>iRB 

>R^7tefRS©^8?.@^ 

[M*a 3 7] OMR n ©B& S^ft < £ fc 2 Q©fR@ 
V-^K:fel>T. fa. + fl,) TRtf (a. + fl.) T© 

am 

[ffi*53 8] milRn©aftS4>4< hfe2P©fRfl 

V— frfcfe^T. fft.+a.) IM (ft- + «."> T 

rare* 3 tn a. + fii (2^i<m-n 

a. 8,- +«j (2^i^m-l)^, !KJ:fif2-g 



4- 
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i&nmmi m&m 1 7 &<d 2 cdm&c x m lE^rnm 

imftBl W-tiZl 4¥l 1J§ 1 5B (2 0 0 2. 1 1. 1 5) 

l&ffl&m 1#M2 0 0 1 -3 3 1 9 3 6 (P 2001-331936 A) 
¥J5Kl 3*pl 1H3 0B (2 0 0 1. 1 1. 3 0) . 

i^m^m £fflm£m 13-3320 

[tJBM#^] #112 0 0 0-1 39953 (P 200 0-1 3995 3) 

G11B 7/0045 

B41M 5/26 

G11B 7/24 511 
CF I] 

G11B 7/0045 A 

7/24 511 

B41M 5/26 X 



[ffifflB] ¥fi5tl 4^8^ 2 00 (200 2. 8. 2 
0) 

1 1 

Mam i ] mmmmcftzmMtz c t\z^x^ 

tLfctt (TliI¥^n7^1ffeoT2 5ns« 
TT&3 0 n{±2J^±©gM&T*£So ) , 

[81] 

Tj. T\ a. 1\ 0i T\ «! T, ^ T, • • 
a. T> J. T, a. T, 0. T\ tj* T 

(mt±^;l/^^|iJ^T-fe§o 2. (a, + 0, ) + 
+ T) 2 = nT*&3 0 a. (l^i^m) (i 0 J: 
H^TC*^ 0. (l^l^m-1) ttOiD^SI 
$n?fe?K 0. ^0W±©HIST'fe5o tj, Stftj* ti 
^n^n-2«±2WTOHST'SSc ) 

a, T (l£i£m) <D8fHl*Jfcfe^Ttti28<*7-P 

w. ©Kattfcjsafu 

0* T (l<i^m-l) ©8$HrtKfc^TH\ Pb ( 
<Pwi AoPbi <PWi*. S?/W7^7-Pb 

e>W*#»JSm*2£<±i:U AO, £T<DtESv- 
*tOBJIBttfi£K:o^Tn/m£l. 2 5*S8fcfCi: 

-ffl 1- 



CWS52] 0, (l£ i£m-l) ttO. 5-2. 
5 T?a&5»3fcS 1 KEKOJtEflttFtt. 

Hf3£S3] £T©Eav-*®fl?ffllWgSKO^ 
T, a i T (1 < i <m) WSffitf 3^y#J^±T\ 
/I i T (l^i^m-l)OfW3t/M£ 

C«^4] ±T<0E»v-^<0^BWfi*U:ov^ 

fn?n©itJtLTa, T^3^-y# (1 S i ^ 
m) T\ AOP, T^3^y# (l^i^m-1) 7?£ 

3i»3<^ 1 7is 3 <D^?tiMzmm<Dmm7}&o 

[fl*«6] a, 4-0, (2<i<m-l) feStHi, 
0,-i + a. (2<iSm-l)AV 1. 5, 2, £31^ 

(42. 5<Dt>-rnfro<s^i:§ii*3ii^S5©i/>-rn 

fr 1 ofclE«©3telBSttffcfco 

fcfel^T, EI-<J!V</l/*$HWRin3£flil\ mlffi'>&<£: 
fe20<DgB»-7— £fc:j5l,>T\ a< (l^i^m), j3i 
(lSiSm), 7] ls rjzs Pw. (l^i^m) SO' 
P w, (lSi^m) Oft < t fe 1 oA^StSftS 

»*« 1 75M 6 ov^n*fcE«o*Eattrft. 

[»*S8l 7-^l!ti'nT=2LT (fcfcU Ltt 

fl<DEMtc#ilU El'^EHai TRUF*7^;I/ 
XKM0i TEfettiOiRtf/li (£in?>« LCDfiltCfS 

[&2] ai+/3. = 2 + 5, 
a, + 0, = 2 (2Si^m-l) 
a. + 0. = 2 + <52 

(fcffu s,Rxsszit, znztumc -o. 5<<s 
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v-*ft#nT= (2L+1) TT'g£ft5i§£\ V- 

<fc a tit*, 

[ft3] a,' + 0," =2. 5 + 5,' 
oi* + 0.' =2 (2< i <m- l) 
a.' + 0.' =2. 5 + 5*' 

(fcfcu <s,' &tfa 2 ' ^n^nmt, -o. 5 

<5.' <0. 5, Rtf-l^i," ^i*»jgr*sia 

T?**o tfc, L = 2-©*&£tt, a," , 0,' , 

a.' Rtf0.' <Dfrtf&&?Zt>CDttZ a ) 

JiO, bi, 0,, a., 0.„ a.' „ 0," , a.' , &. 

[ft4] 

a,+0, + a. + 0.+A = a,' + 0.' +a.' + 0.* 
(£<:T\ A = 0. 8~l. 2T*&3) 
[f»*99] a., 0i, a,' RZfp,' &Tfcj£.*ffi 

[ft5] ai+0,+A,=a,* + 0,' 

(fcfcU A. =0. 4~0. 6) * 
0,+a 2 + 0.-, + a.+A 2 = 0,' + 

(£CT\ A 2 = 0. 8-1. 2tR ) 

[f»*9l 1] 3W±OLt»LT, 0,' = 
0. 5, 0.-, ' = 0.-, 5, a. = 

0. 8a,* ~1. 2a.' , a.=0. 8a.' ~1. 2 
a.' , 0. = O. 8 j8. ' ~1. 2/3.' £f3ff*9l 

[11*912] v-^finT = 2TX«3TcDV-^ 
©ffiWcRLT, m= 1 ffl<DEffflfc:$rtiJ-rs»2fcE87!i 

s 1 1 o^-rn^ i ocE«©)tiaattrffio 

[W*9 13] L 3 «±0«^K, 2 ;S i <m- 1 
fcSifcWLT* a,=act'-ti;U fro, a,' = 

CM*« 14] L 3 fiLhO«^C N ncSffac' 

# l ic«fc &f-ST?fcstt#* 1 3 tEKojfcsaawr 

So 

[ff*9l5] L^3W±0#a-lC, »c = ic' i: 

[11*91 6] Ltf 3W±©«£K:, T« . T« ' , 
a-, a.' s Pi, fttf/Jt" aVttl^ft-SOfflfci:* 

[tf*9l7] L*l3W±iOl^i;, a., a.' , 0 
., Rtf0.' *^n^tl-^<Dffi*i:5l»*987iMl± 



* [ft*9l0] V-^nT = 2LT (fc£U L 
tt2JW±<D«») T?S*n*»£, V-^tffJftn^ 
LfflOKMtiMWU EB/M/XKMaiTfttf;j-7/* 

[ft 6] T« +a. =2 + e> 

0,-, +a. = 2 (2< i Sm) 

-73, 7-^nT= (2L + 1) TT'g£*l£t§ 

^-**#*Jftm=Lffl£iHMU Ea>WXEM 
a* i TRIM^/WXEHUT , TkHottSa' ,M 

p' . (cn6«Lofit«i;T$ftb»5) ^tib© 

[ft7] Td, 1 +a>' =2 + £ ," 
0.* +0/ =2. 5 + ei' 
0,- ' +a«* =2 (3Si^m-l) 
0-, ' + a.* =2. 5 + £/ 

(fcflSU L=2Cl^Ktt, 0.' +a 2 ' =2. 5 + 
£*' , fc-5t,H±, 0,' +a 2 " =3 + £ 2 * fc-^So £ 
fc, Td, , Td, ' {±-2fiU:2ttT4*Lfc±6*VS 
tf-^OHftfitt-r*. £,, £,' , £,' , 

£ 3 ' f±- 1 U± 1 WTOHftfcf So ) 
ifro^ 0i, a 2 , 0 n , a.. 0 1 ' , a 2 ' s 

0- • , Rtfa.* *«TS*»je-r«ci:*«$afc-r5 

»*9 7 t|5«03tlB«*a. 
[ft8] 
2 ' +0- ' +a.' 

[is*9i8] mmT<Dmi<Dmmi?uvtr 1 tmm 

T T-m 1 O'V^tSLTO. 5 T fc^-f tlfcJSI 

WT<D^2©*¥^D-y^2i:*ffll/^T, Sf^ny^ 

1 *»n LT'#sns^ 2 t (ommi' uy*3 icmm 

**T, a, (lSiSm) SSp^a-y^ 

2 ttftm Lrm z> tizmm 2 t ^P7»4tm 

**T» a,' (2<i<m-l) 

• 8 TbS 1 7 Ot^-f 1 OtcK«t<DftfatS7?£o 
[W*9 1 9 ] f <T£> L t« LT, m&'W* a , T 

?nft, S^2T<DS2p^n-y^ 1 a fc, KS?p^a-y 
i'latcMLTO. 5T^TtfcJSm2T<DS?P^D7 
^2a£, 1 atC^LT 1 Tftf? Lfcjf 

jffl2T©Sip^n«y^ 1 bi:^a?P^a-v^ l atfcfL 
Tl. 5T*trl;fcJilJffl2TOS»^D«y^2bfc04 

nT = 2 LT^5-7-^Ol2^tC^bT, S?p^n-y^ 
1 aMl bW^-fn*Hcra^^T, a,T, a, T 
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(2£l£m-lK a. TVWm.mcttfcLtcZJ 
5>^oy-h©-»G 1 aMG 1 b 
n.T= (2L+1) T4*V-^<O.EfifcHLT. S*P 

T» o.' T (2£lSm-l), a.' TfcftfSLfc* 
^5>^©y-hO-»G2 a&tfG2 b*«4**, 
n*WC'& 3 n T v-^coiJffl%8^i: L 

TjlE^fflT* ©gli, I (a, + 00 T4*y-h 
G 3 £IS££-g\ 

n jOTffSre* «\ n TV— ^7 Offj^^SP L 
TiSJSSMT* Offiltfc, 2 (a,' +/»,' ) Tft«y 

KS»«M^»Pi^ p v 9 T tDflHWB-Cfcnif , n #fl 
ftTfeSjWffSTffeS^KlSUTy-hfll^SG 1 aX 
ttG 2 b*j«KU 

»T***»fflR-e***KJStTy-hffl|*»G 1 bX 
»G 2 a*SS?U 

PeOE»3fc*J»#U 

G3WG 4oii^n****yp**«*, >tY7*/< 

7-P b®GS%*IM*U 

G 3 i:G 1 a £#Hfl$fC*;/T&3i§£\ GlatyE 

G3£G 1 bi:*^^t*>Tfe5#&, G 1 b^yE 

HfcftfSLTiBS^?- P w©IBS3lfi*Bgi* u 

G 4 £ G 2 a £#|^Bt£:*yT&.5l&g\ G 2 a^VE 

G 4 t G 2 b ^^|!I^ftC^->T*fe5^i-&, G 2 b^yg 
Mo," T©4S±*«»)t, fB^-r^tv-^SCtuS 

IBS h 5 ? ^±tmsottiiJc««* nfc )D7^- 
stout,. *s^i:bTis4?nfc, mmziom 

W5uvi> 1 a£Kg*P^Py£ 1 atSLTO. 5T 
$fc?rLfcJil»|2T<D3Slp*n-y*2 at ES¥*n-y 
*1 at«LTlT^feffLfeJ5J(B2T<D»qi*ny^i 
bfcKS^^ay^i atWLTl. 5T5feffbfc«)H 

*n-y**fg£U nT = 2LT&5V-^OE»K|5 
LT. gJp^oy^ 1 a&tf 1 b©^-rnAHC|5l^^-& 
T> a,T, oi T (2< i ^m- 1 ) N a. T<DH4E 
HtC«*SLfc*-l'5y^oy-h©-»G 1 aRtfG 1 



b*?8££-y\ 

nT= (2L+1) T^SV-^OfE^t^LT, 
* D >y £ 2 a &tf 2 b <01/ ^tUplCBBH* #T a . ' 
T, at' T (2^i^m-l) „ a.' TEftjSLfc* 
-<z.y7(D>f-h(D-MG 2 aMG 2 b 
n#«STfc«*£lCtt, nTv-*<DMffi£SP£L 

hG3*fS££-t»\ 

TIS^T,, ' OfiBlfts X (a.' + /?.' ) T&3 

y-hG4*%^^, 

&8&H$l8ltf£qi * D y * T ©flftffif tllf , n tffll 

fircfcSjb^a^fcsfrcjSDry-hfc^SG 1 aX 

I4G2 b*»RU 

a-e***^»T»sfe«^tifii:Ty-hffl^»G i bx 

«G2 a*a»U 

G 3RtfG 4<OI/^-fnt*^7T?**»^, iS&*7- 
P e©E»3te*8aafU 

G 32fctf G 4©l/^"ftl^*yT?S««^, ;V7^ 

7-p b©8aabt*ssi*L, 

G 3 i: G 1 a#[S|BffC:*>T*fe3ii-&, G 1 a*>EIH 

£*fjSLTfB»^7- P w<DsBMyt*mMU 

G 3 t G 1 btfmmz*>T'3b2>i§'&, G 1 b^ygF^ 

£ttj£LTS®><7- P w<OEMbt«il*L, 

G 4 £ G 2 a#nBf£;}-:yT'&3t§-£\ G 2 a^">EP^ 

LTfBS/^7- p wmmtzmM u 

G 4 t G 2 btfliP^c^yT&SJi^ G 2 b^ygP^ 
fc3*JSLTffi^/<7- P w©i2flttfc*!!aWr 1 

CI»*S 2 1 ] B-OlS««E(*t«:»LT, vxTtf- 

2W±OLtC*it/^T, 2^ i ^m- Uciott^ (o.+ 
18.) T, Rtf (a.' +/?,' ) T<OJB)B*aSSC±& 

PefettiSfitJ:61*Sff-£k:«-B, fiofg^aigJJ 
2oifttfoi' (2^ i ^m) *WPZ*k%mC%SK 

M«2 2] l^-OlB^mcWLT, vxTtf- 

2W±<0Ltfet^T, 2^ i ^mfcfcW-S (^.-. + 
a,) T, MS ' +<n' ) T0«*I*«afc:J: 
^Stc^ilc^SPwi, Pb., S. 

Sifcaifa.* (2^ i <m) *«'>S-e§H|3jt« l 
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[IS^23] BiT.Rtfai' T (2^i^m- 

i ) «mj»c «fee.-f ms-mtt&mim 2 1 xa 2 

01*312 4] T— *B©B#|l8£*5t,vr, Pb.^P 
e^Pwi (l^i<m) ft*«[*/<7-Pe*JHIrt" 

1 TbSti 2 3 ©1^-f ftfr— o£E«©ftESt# 

So 

2 5 ] E§i&ftfr\ m&vm&mm • 
imm#T-&%m#m mm.24 <D^?tifr—oizmm 

[11*912 6] £T©£Sv-*©B$|HI$fi;*lCO^ 
T> 4^n/m>l. 5, Z, (a,) <0. 6n, fr 
O, Pbi/Pe^O. 2£«fc-ffl*gU7}£2 5© 

[11*31 2 7 ] E&l&DflBfi&tf lOm/s «±T?£ 
5T, «3§V-^ftfr0. 8 /im*jST*£5W*g!l 71 

S2 6©^-rn7bHcE»©^tea*j4o 

[ff*3I 2 8 ] E8Jfc©«Stf 5 0 0 n m*if$ 
0, E8ft*#&StfSfcfc0U>X©fllnStf 0. 6 
HLfeib*). fro, SSSv-^SfrO. 3/im*iT'S 
3ff*9C 1 TbM2 7 ©t^-f ftfr£E«©ftE^>3?£o 

an** 2 9 ] *MMwa#, 8-i6 mm 

StL<tt(l, 7)-RLL-NRZmiHT'S 
581*91 1 TiM 2 8 ©t^f ftfr tEttOftffifiW ffio 
Cffi *9f 3 0] V- * S^P73 Sfr E F W£Wi 

££y$©flti^£CD©£&B3£l. 2m/s 
~ 1 . 4 m/ s © 1 0 ffifiStU: £ t T, ESMfflBfi*- 
Lfctf &ES*fr3SI*3i 1 nm. 2 9©^Tn*Hc 

I2t©^igg^a e 

m$m 3 1 ] v-^s^p^sfr e f ummfiisx* 

fct>, Wm<Mffl$&VVli<OW$W5£&2. 49m 

/ s © 2 ^sawuifc lt, t&fr ^ 

K»*fT 9 s!*3t i nm 3 o ©^-fft*HcK®©ftfei§ 

umm 3 2 ] it*® i nm 3 1 ©t^-f n^icsse© 

T'feot, Mi Ge, (Sb. Te.-» ),-, -z (jt 
KU 0Sz<0. 1, 0<y^0. 3, 0. 8^x c 
Mfi, In. G a , Si, Sn, Pb, P d , Pt, Z 
n, Alu Ag, Zr, Hf, V, Nb, Ta, Cr, 
Co, Mo, Mn, Bi, 0, N, S fr 5>iltfft£'>& 

ftE&&ffc 

[»*S33] a. + 0. (2£ i ^m-1) &3<^ 

tt, /?,-■ +«i (2^iSm-l)fr, 
T'fe 5 St *3I 6 KE«©ttKS#ft. 

[!t*S34] ai + pi (2^ i ^m- 1) &5<^ 

(i, p.-. +a. (2<i^m-l)fr, UC.ke.-f2-? 
fro, 



2^i^m-l©^T©it3>fLT, a,=ac (— £ 
ffi) T*£SfB*JS3 3£E«©ttEiWi£ 0 

[lS*Si 3 5 ] ftfij&mfr 3 fiU:Tf* *±T©«M» 
ft£©ESv-*lc:te^T> a. (2^i^m-l)fr 
-£T*£5»*9t3 3X&3 4 £!5«©3fci2flW& 

[»*3f3 6] WEn©Sft«^4< 2O0Dieg 
v-*fr\ «£3B*IBWfite*fcoE»v-*TfcSII 
**7lcE«©#E»£fc 

[ft *« 3 7] me n ©g& 5 '>* < k t 2 0©|B@ 
V-^ti3l>T, (a, + j3i) T&tf (a. + T© 
il>a< fcfe-Otfffl5fc!W:S»#JB3 6KE«©ftE 

[flf$g 3 8] tuE n ©g& 5'>ft < i: t 2 0<Dffifi 
■V-^Cfc*!/^, (j8, + a0 TRtf (jSr-i + a.) T 
C^4< £:&-ofr*|§5lcg&3S!*Jf 3 6 KK«©ft 

[§»*3t39] ai + p, (2^ i <m-l) $50^ 
(i, 0,-. +a. (2^i^m-l)fr, itCk£1*2T' 
h &tt&* 7 £E8©ftES£7£o 

[W*«4 0] o . + fl, (2< i ^m-n ^Vj 
tt. fi- ±_gj (2^i<m-n fr. itcJ:C-r-^ 

Tffl ^ 4 1 ] g, + fl« (2^ i ^.m-n 

\±, 8- + fl . (2<i<m-1)fr, UUL£l£2Z 

nt 4 21 2^ i ^m-l©^T©itC»fLT. 
fib = a C (-gffl) T-fe^l§>Rlg4 n?tt4 1 fcPiB 

SgQEg-7-»tC3S^T^ a, (2<i<m-n^ 
-^•gfe 5^*114 0^4 2©^i-'tlMcl?M©^fR 

•5 KEEL. 

2iah©mfcfe^T, 2^ l^m-UCfetta«, + fl, 

wl Pb,. Sl£f-^M^L^£iiM=^i£^ 

^©»»©«»» v fT— »g»«^EtC .t&ffigfrfr 
2J^h©mfcfel>T, 2< i ^mfcfettafl,-, +«.» 

pb,. »tfPefc«agK«fcfi-rgff-gK(g-s. g 

1 EEa©iE E M£ &, 

[B^SJ 6] q.T (2^i<m-n »^i$ft: 
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0. 3. 0. 8<x„ Mt*. I n. Ga. S_L ilL 
Pb. Pd. P t. Zn. A u. A g. 7 r. Hf. 
V, Nb. Ta. Cr. Cn. Mn. Mn. Ri. Q. 

[mm* Si S b w T e.m 4tH £yfteJ: h VMAto 

en Lua (fcftfL. O^z^O. K 0<y^0. 
3. 0. S^x . Mil In. Ha, Si. S n. P 
b. Pd. Pt. Zn. An. Ag. 7 r. Hf. V. 
Nb. Ta. Cr. Cn. Mn. Mn. Ri. O. N. 



mm 5 11 S bn T p.. tta^yfftJ: Q fciMttP 

5 0 %~8 0 %(P^fft fr(Pi*»THMtrt-;& g ^ 



